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(54) Resurfacing of rodent antibodies. 

@ A method for determining how to humanize a rodent antibody or fragment thereof by resurfacing, said 
method comprising : 

(a) determining the conformational structure of the variable region of said rodent antibody or 
fragment thereof by constructing a three-dimensional model of said rodent antibody variable region ; 

(b) generating sequence alignments from relative accessibility distributions from x-ray crystal- 
lographic structures of a sufficient number of rodent antibody variable region heavy and light chains to 
give a set of heavy and light chain framework positions wherein said set is identical in 98% of said 
sufficient number of rodent antibody heavy and light chains ; 

(c) defining for said rodent antibody or fragment thereof to be humanized a set of heavy and light 
chain surface exposed amino acid residues using said set of framework positions generated in said step 

(b) ; 

(d) identifying from human antibody amino acid sequences a set of heavy and light chain surface 
exposed amino acid residues that is most closely identical to said set of surface exposed amino acid 
residues defined in said step (c), wherein said heavy and light chain from said human antibody are or are 
not naturally paired ; 

(e) substituting, in the amino acid sequence of said rodent antibody or fragment thereof to be 
humanized said set of heavy and light chain surface exposed amino acid residues defined in said step 

(c) with said set of heavy and light chain surface exposed amino acid residues identified in said step (d) ; 

(f) constructing a three-dimensional model of said variable region of said rodent antibody or fragment 
thereof resulting from the substituting specified in said step (e) ; 

(g) identifying, by comparing said three-dimensional models constructed in said steps (a) and (f), any 
amino acid residues from said set identified in said step (d), that are within 5 Angstroms of any atom of 
any residue of the complementarity determining regions of said rodent antibody or fragment thereof to 
be humanized ; and 

(h) changing any residues identified In said step (g) from the human to the original rodent amino acid 
residue to thereby define a rodent antibody humanizing set of surface exposed amino acid residues ; 
with the proviso that said step (a) need not be conducted first, but must be conducted prior to said step 

(9). 
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FIELD OF THE INVENTION 

The present invention relates to the development of prediction rules that can be used to accurately model 
the variable regions (V-regions) of antibodies. The development of these rules and their application in the pre- 

5 dictive molecular restructuring of the surfaces of variable domains of non-human monoclonal antibodies en- 
ables changing of the surface, resurfacing, of these monoclonal antibody V-regions to replicate the surface 
characteristics found on human antibody V-regions. This method of resurfacing non-human monoclonal anti- 
body V-regions to resemble human antibody V-regions is expected to permitthe production of functional altered 
antibodies, which retain the binding parameters of the original non-human monoclonal antibody, with improved 

10 therapeutic efficacy in patients due to the presentation of a human surface on the V-region. 

BACKGROUND OF THE INVENTION 
General Background of Antibodies 

15 

Murine monoclonal antibodies are widely used as diagnostic and therapeutic agents in the treatment of 
human disease. Mice can be readily immunized with foreign antigens to produce a broad spectrum of high af- 
finity antibodies. Invariably, the introduction of murine or other rodent antibodies into humans results in the 
production of a human anti-mouse antibody (HAMA) response due to the presentation of a foreign protein in 

20 the body. The production of HAMA in patients can result from the introduction of foreign antibody in a single 
dose or from extended use in therapy, for example, for the treatment of cancer. Extended use of murine antibody 
is generally limited to a term of days or weeks in patients before concerns of anaphylaxis arise. Moreover, once 
HAMA has developed in a patient, future use of murine antibodies for diagnostic or therapeutic purposes is 
often precluded for the same reasons. 

25 Beyond ethical considerations, attempts to produce human monoclonal antibodies have not been highly 

successful for a number of reasons. The production in vitro of human monoclonals rarely results in high affinity 
antibodies, in vitro cultures of human lymphocytes yield a restricted range of antibody responses relative to 
the broad spectrum of reactive antibodies produced in vivo through direct immunization of mice. Additionally, 
in humans, immune tolerance prevents the successful generation of antibodies to self-antigens. AN of these 

30 factors have contributed to the search for ways to modify the structures of murine monoclonal antibodies to 
improve their use in patients. Many investigators have attempted to alter, reshape or humanize murine mono- 
clonal antibodies in an effort to improve the therapeutic application of these molecules in patients. 

Strategies of Antibody Humanlzation 

35 

The earliest reports of the controlled rearrangement of antibody domains to create novel proteins was dem- 
onstrated using rabbit and human antibodies as described by Bobrzecka, K. et al. (Bobrzecka, K., Konieczny, 
L., Laidler, P. and Rybarska, J. (1980), Immunology Letters 2, pp. 151-155) and by Konieczny et al. (Konieczny, 
L., Bobrzecka, K., Laidler, P. and Rybarska, J. (1981), Haematologia 14 (I), pp. 95-99). In those reports, the 

40 protein subunits of antibodies, rabbit Fab fragments and human Fc fragments, were joined through protein dis- 
ulfide bonds to form new, artificial protein molecules or chimeric antibodies. 

Recombinant DNA technology was used to construct gene fusions between DNA sequences encoding 
mouse antibody variable light and heavy chain domains and human antibody light chain (LC) and heavy chain 
(HC) constant domains to permit expression of the first recombinant "near-human" antibody (chimeric antibody) 

45 product (Morrison, S.L., Johnson, M.J., Herzenberg, L.A. and Oi, V.T. (1984), Proc. Natl. Acad. Sci. U.S.A. 81, 
pp. 6851-6855). 

The kinetics and immune response in man to chimeric antibodies has been examined (LoBuglio, A.F., 
Wheeler, R.H., Trang, J. t Haynes, A., Rogers, K., Harvey, E.B., Sun, L, Ghrayeb, J. and Khazaeli, M.B. (1989), 
Proc. Natl. Acad. Sci. 86, pp. 4220-4224). 

so Chimeric antibodies contain a large number of non-human amino acid sequences and are immunogenic 

in man. The result is the production of human anti-chimera antibodies (HACA) in patients. HACA is directed 
against the murine V-region and can also be directed against the novel V-region/C-region (constant region) 
junctions present in recombinant chimeric antibodies. 

To overcome some of the limitations presented by the immunogenicity of chimeric antibodies, the DNA 

55 sequences encoding the antigen binding portions or complementarity determining regions (CDR's) of murine 
monoclonal antibodies have been grafted by molecular means in the DNAsequences encoding the frameworks 
of human antibody heavy and light chains (Jones, P.T., Dear, P.H., Foote, J., Neuberger, M.S. and Winter, G. 
(1986), Nature 321, pp. 522-525; Riechmann, L., Clark, M., Waldmann, H. and Winter, G. (1988), Nature 332, 
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pp. 323-327). The expressed recombinant products called reshaped or humanized antibodies are comprised 
of the framework of a human antibody light or heavy chain and the antigen recognition portions, CDR's, of a 
murine monoclonal antibody. Several patent applications have been filed in this area including, for example, 
European Patent Application, Publication No. 0239400; European Patent Application, Publication Nos. 

5 043831 0A1 and 043831 0A2; International Patent Publication No. WO 91/09967; and International Patent Pub- 
lication No. WO 90/07861. 

However, it is questionable whether European Patent Application (EP), Publication No. 0239400 is truly 
enabling. It is not assured in this patent that the best fit is made to assure proper presentation of the CDR 
loops at the antibody combining site. 

10 EP Publication Nos. 0438310A1 and 043831 0A2 go a step beyond EP Publication No. 0239400 by pro- 

tecting the importance of uniquely selected human frameworks for the human light chain (LC) and heavy chain 
(HC) V-regions. These V-region frameworks should show a high degree of sequence similarity with the fra- 
meworks of the murine monoclonal antibody and present the CDR's in the appropriate configuration. However, 
the criteria for sequence matching are no more sophisticated than simple homology searching of the antibody 

is protein or DNA databases. 

International Patent Publication No. WO 91/09967 attempts a further variation of the method disclosed in 
EP Publication No. 0239400. In International Patent Publication No. WO 91/09967, homology of the donor se- 
quences and the acceptor framework is not important, rather it discloses that a selected set of residues in the 
LC and HC are critically important to humanization. The ability to make changes at these positions is the basis 

20 of International Patent Publication No. WO 91/09967. 

International Patent Publication No. WO 90/07861 proposes four important criteria for designing human- 
ized antibodies. 1) Homology between human acceptor and non-human donor sequences. 2) Use donor rather 
than acceptor amino acids where the acceptor amino acid is unusual at that position. 3) Use donor framework 
amino acids at positions adjacent to the CDR. 4) Use donor amino acids at framework positions where the 

25 sidechain atom is within 3 Angstroms of the CDR in a 3-D model. The first antibody humanized by this method 
retained less than 1/3 the affinity of the original monoclonal antibody. 

None of the above methods for designing a humanized antibody are predictable due to the questions that 
surround CDR framework interactions. By replacement of murine framework with human framework, there is 
no guarantee of identical conformations for CDR's because i) the V L -V H interaction is not identical in all V-re- 

30 gions and ii) accurate prediction of the CDR-framework interactions are key to faithful reproduction of the an- 
tigen binding contacts. 

The above methods do not offer a general solution to solving the issues surrounding antibody humaniza- 
tion, rather the methods as outlined in each reference above involve a substantial amount of trial and error 
searching to obtain the desired affinity in the final humanized product. More importantly, there is no guarantee 
35 that corrective changes in framework amino acids will leave the reshaped V-regions resembling the surface 
character of a truly human antibody. Therefore, it can be argued that antibodies humanized by the above meth- 
ods may be immunogenic in man. 

Antigenicity of Antibodies 

40 

The antigenicity/immunogenicity of an antibody, including recombinant reshaped antibody products, intro- 
duced into humans can be viewed as a surface phenomenon. In general one can view the immune system as 
scanning the surface of a protein introduced to the body. If the F v portion of a humanized antibody 'opens- 
up' in the circulation then internal residues can be presented to the immune system. On the other hand, if the 
45 F v portion is stable and tightly packed then only the surface residues presented by the V-regions and the in- 
terface between the V L and V H regions will be 'scanned'. 

Surface Reshaping or Resurfacing of Antibobles 

50 The notion of surface presentation of proteins to the immune system raises the prospect of redesigning 

murine monoclonal antibodies to resemble human antibodies by humanizing only those amino acids that are 
accessible at the surface of the V-regions of the recombinant F v . The resurfacing of murine monoclonal anti- 
bodies to reduce their immunogenicity could be beneficial in maintaining the avidity of the original monoclonal 
antibody in the reshaped version, because the natural framework-CDR interactions are retained. The value of 

55 maintaining the integrity of the framework-CDR interactions has been illustrated as summarized below. 

In a recent research report, two different reshaped versions of the rat monoclonal antibody, Campath-9 
(anti-human CD4), were generated (Gorman, S.D., Clark, M.R., RoutJedge, E.G., Cobbold, S.P. and Waldmann, 
H. (1991), Proc. Natl. Acad. Sci. U.S.A. 88, pp. 4181-4185). In one version, pV H NEW/C G1 , the acceptor V H fra- 
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mework was from the human NEW-based heavy chain, which has 47% identical residues to the Campath-9 
V H . While in the second version, pV H KOL/C G1 , the acceptor V H framework was from the human KOL antibody, 
which has 72% identical residues to Campath-9 V H . Each reshaped antibody contained the identical V L domain 
from the human REI antibody sequence. However, the recombinant product of pV H KOL/C G1 had an avidity for 

5 CD4 that was substantially greater than the product of pV H NEW/ C G1 . The authors proposed a reshaping strat- 
egy where human sequences, that are highly homologous to the rodent antibody of interest, are transferred, 
by in vitro mutagenesis, into the rodent V-region to create a "bestf it" reshaped antibody. This strategy uses 
the term "bestf it" to describe the modeling process, however, there is no quantitative formula employed to as- 
sess "bestf it", and so in effect, the process is subjective. Additionally, there is no resurfacing concept presented 

10 in that paper. 

The concept of reducing rodent-derived antibody immunogenicity through the replacement of exposed re- 
sidues in the antibody framework regions which differ from those of human origin is discussed in a recent paper 
(Padlan, E.A. (1991), Molecular Immunology 28, pp. 489-498). In that paper, the variable domains of two an- 
tibody structures, KOL (human) and J539 (mouse), are examined. The crystal structures of the Fab fragments 

15 of these two antibodies have been elucidated to high resolution. The solvent accessibility of the exposed fra- 
mework residues in the variable domains of these two antibodies were compared to a sequence database of 
human and murine antibody V-region subgroups. On the basis of his findings, Padlan proposed to reduce the 
antigenicity of allogeneic variable domains [murine V-regions], through replacement of the exposed residues 
in the framework regions with residues usually found in human antibodies. In murine sequences with the high- 

20 est similarity to a given human sequence, the number of changes necessary to "humanize" a murine V-region 
surface would range from 6-15 amino acid changes per V-region. This reference suggests how to convert one 
antibody surface into another but no general method is developed. Application of the procedure is provided 
by two examples, a worst-case and a best-case. 

25 Worst Case: 

Among the representative murine kappa V L sequences examined for which its autologous V H has been 
sequenced, S107V L has the most residues that need to be replaced to humanize it. S107V L is most similar to 
the members of the human subgroup VKIV and JK2. The exposed or partially exposed residues that need to 
30 be replaced are those at positions 9, 10, 14, 15, 16, 17, 18, 22, 41, 63, 80, 83, 85, 100 and 106. Murine V- 
region S107V H is most similar in its framework to the members of the human subgroup VHIII and JH6. The 
exposed or partially exposed residues in S107V H that need to be replaced are those at positions 3, 40, 68, 73, 
75, 76, 82b and 89. A total of 23 residues need to be replaced to humanize the variable domains of S107. 

35 Best Case: 

Among the murine V H sequences examined for which the autologous V L has also been sequenced, 
MOPC21 V H has the least number of residues that need to be replaced to humanize it. MOPC21 V H is most sim- 
ilar in its framework to the members of the human subgroup Hill and JH6. The exposed or partially exposed 

40 residues that need to be replaced are those at positions 1, 42, 74, 82a, 84, 89 and 108. MOPC21V L is most 
similar in its framework to human subgroup VKIV and JK4. The exposed or partially exposed residues that need 
to be replaced are those at positions 1 , 9, 1 2, 15, 22, 41_, 63, 68, 83 and 85. A total of 1 7 amino acids need to 
be replaced to humanize the variable domains of MOPC21. 

Of the light chains in the Best- and Worst-Case examples cited above, S107V L required changes at 15 

45 positions and MOPC21 V L required changes at 10 positions. Only seven of the changes are common to both 
of these light chain sequences (see underlined residues). Moreover, of the heavy chain residues that need to 
be replaced to humanize the respective V-regions, S107V H required changes at 8 positions and MOPC21V H 
required changes at 7 positions. In this instance, only one position is common to both of these heavy chain 
sequences (see residues in boldface). 

so An analysis of S107 V-regions alone would not have led to the prediction of which residues to change in 

MOPC21 . The reason for this is that the surface residues in Padlan's analysis are only determined by reference 
to the crystal structure analysis of one antibody. In addition, the basis for defining the surface exposure of an 
amino acid at a particular position on that crystal structure is a continuous gradient of change, e.g., the frac- 
tional solvent accessibility values (Padlan, E.A. (1 990), Molecular Immunology 28, pp. 489-498) were comput- 

55 ed, where: 0 to 0.2 = completely buried, 0.2 to 0.4 = mostly buried, 0.4 to 0.6 = partly buried/partly exposed, 
0.6 to 0.8 = mostly exposed, and 0.8 or above = completely exposed. By limiting the analysis of exposed surface 
residues to a single crystal structure and by superimposing a broad range of solvent accessibility ratios on 
exposed residues, such a modeling strategy could be expected to have a wide margin of error in its calculations. 
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This model fails to take into account the great majority of structural information available in the database for 
other antibody crystal structures. 

SUMMARY OF THE INVENTION 

5 

Accordingly, it is an object of this invention to provide humanized rodent antibodies or fragments thereof, 
and in particular, humanized rodent monoclonal antibodies that have improved therapeutic efficacy in patients 
due to the presentation of a human surface on the V-region. This and other objects have been attained by 
providing a method for determining how to humanize a rodent antibody or fragment thereof by resurfacing the 
10 method comprising: 

(a) determining the conformational structure of the variable region of the rodent antibody or fragment 
thereof by constructing a three-dimensional model of the rodent antibody variable region; 

(b) generating sequence alignments from relative accessibility distributions from x-ray crystallographic 
structures of a sufficient number of rodent antibody variable region heavy and light chains to give a set of 

15 heavy and light chain framework positions wherein the set is identical in 98% of the sufficient number of 

rodent antibody heavy and light chains; 

(c) defining for the rodent antibody or fragment thereof to be humanized a set of heavy and light chain 
surface exposed amino acid residues using the set of framework positions generated in step (b); 

(d) identifying from human antibody amino acid sequences a set of heavy and light chain surface exposed 
20 amino acid residues that is most closely identical to the set of surface exposed amino acid residues defined 

in step (c), wherein the heavy and light chain from the human antibody are or are not naturally paired; 

(e) substituting, in the amino acid sequence of the rodent antibody or fragment thereof to be humanized 
the set of heavy and light chain surface exposed amino acid residues defined in step (c) with the set of 
heavy and light chain surface exposed amino acid residues identified in step (d); 

25 (f) constructing a three-dimensional model of the variable region of the rodent antibody or fragment thereof 

resulting from the substituting specified in step (e); 

(g) identifying, by comparing the three-dimensional models constructed in steps (a) and (f), any amino acid 
residues from the set identified in step (d), that are within 5 Angstroms of any atom of any residue of the 
complementarity determining regions of the rodent antibody or fragment thereof to be humanized; and 

30 (h) changing any residues identified in step (g) from the human to the original rodent amino acid residue 

to thereby define a rodent antibody humanizing set of surface exposed amino acid residues; with the pro- 
viso that step (a) need not be conducted first, but must be conducted prior to step (g). 
Also provided is a method for producing a humanized rodent antibody or fragment thereof from a rodent 
antibody or fragment thereof, the method comprising: 

35 (I) carrying out the above-described method for determining how to humanize a rodent antibody or frag- 

ment thereof by resurfacing; and 

(II) modifying the rodent antibody or fragment thereof by replacing the set of rodent antibody surface ex- 
posed amino acid residues with the rodent antibody humanizing set of surface exposed amino acid resi- 
dues defined in step (h) of the above-described method. 
40 In a preferred embodiment, the rodent antibody or fragment thereof is a murine antibody, and most pre- 

ferably murine antibody N901. 

BRIEF DESCRIPTION OF THE FIGURES 

45 Figure 1 shows an algorithm that can be used for constructing a three-dimensional model of the rodent 

antibody variable region. 

Figure 2 is a diagram showing the approach to determine how to humanize a rodent antibody or fragment 
thereof according to the present invention. 

Figures 3A and 3B are plots of relative accessibility of amino acid residues for twelve antibody F v struc- 

50 tures, mapped onto the sequence alignment of these structures. Structures Glb2 (Jeffrey, P.D., Doctor of Phi- 
losophy Thesis, University of Oxford, United Kingdom, 1991), D1.3 (Amit, A.G., Mariuzza, R.A., Phillips, S.E.V. 
and Poljak, R.J. (1986), Science 233, pp. 747-753), 3D6 (Grunow, R., Jahn, S., Porstman,T., Kiessig.T., Steink- 
eller, H., Steindl, F. ( Mattanovich, D., Gurtler, L., Deinhardt, F., Katinger, H. and von R., B. (1988), J. Immunol. 
Meth. 106, pp. 257-265) and 36-71 (5fab) (Rose, D.R., Strong, R.K., Margolis, M.N., Gefter, M.L. and Petsko, 

55 G.A. (1990), Proc. Natl. Acad. Sci. U.S.A. 87, pp. 338-342) are not yet present in the Brookhaven database. 
The other structures used were: 2hfl (Sheriff, S., Silverton, E.W., Padlan, E.A., Cohen, G.H., Smith-Gill, S.J., 
Finzel, B.C. and Davies, D.R. (1987), Proc. Natl. Acad. Sci. U.S.A. 84, pp. 8075-8079), 3hfm (Padlan, E„ Sil- 
verton, E., Sheriff, S., Cohen, G., Smith-Gill, S. and Davies, D. (1989), Proc. Natl. Acad. Sci. U.S.A. 86, pp. 

5 
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5938-5942), 2fbj (Mainhart, C.R., Potter, M. and Feldmann, R.J. (1984), Mol. Immunol. 21, pp. 469-478), 3fab 
(Saul, F.A., Amzel, L.M. and Poljak, R.J. (1978), J. Biol. Chem. 253, pp. 585-597), 4fab (Herron, J. f He, X., 
Mason, M„ Voss, E. and Edmunson, A. (1989), Proteins: Struct, Funct., Genet. 5, pp. 271-280), 2mcp (Segal, 
D., Padlan, E., Cohen, G., Rudikoff, S., Potter, M. and Davies, D. (1974), Proc. Natl. Acad. Sci. U.S.A. 71, pp. 

5 4298-[??]), 2fb4 (Marquart, M. Deisenhofer, J. and Huber, R. (1980), J. Mol. Biol. 141, pp. 369-391), and 1H9 
(Lascombe, M. Alzari, P., Boulot, G., Salujian, P., Tougard, P., Berek, C, Haba, S„ Rosen, E., Nisonof, A. and 
Poljak, R. (1989), Proc. Natl. Acad. Sci. U.S.A. 86, p. 607). These structures are designated by their Brookhav- 
en entry code. The sequence numbering used here Is described in Figures 4A and 4B. Figure 3A graphically 
shows the relative accessibility for the heavy chain and Figure 3B graphically shows the relative accessibility 

10 for the light chain. 

Figures 4A and 4B show alignments of sequences generated using the three methods of humanization. 
Sequences are: 1) Original rodent N901. 2+3) KOL (Marquart, M. Deisenhofer, J. and Huber, R. (1980), J. Mol. 
Biol. 141, pp. 369-391) and reshaped N901 using KOL surface. 4+5) Most homologous sequences, L(KV2F) 
(Klobeck, H. f Meindl, A., Combriato, G. f Solomon, A. and Zachau, H. (1985), Nucleic Acids Res. pp. 6499-651 3) 
15 and H(G36005) (Schroeder, H. and Wang, J. (1 990), Proc. Natl. Acad. Sci. U.S.A. 87), and reshaped N901 using 
these sequences. 6+7) Most homologous with respect to surface residues, L(KV4B) (Klobeck, H. f Bronkamp, 

G. , Combriato, G. t Mocikat, R., Pohelnz, H. and Zachau, H. (1985), Nucleic Acids Res. 3, pp. 6515-6529) and 
H(PL0123) (Bird, J., Galili, N., Link, M„ Sites, D. and Sklar, J. (1988), J. Exp. Med. 168, pp. 229-245), and 
reshaped N901 using these sequences. The numbering is the same as used in the antibody modelling program 

20 ABM (trademark for commercial software, Oxford Molecular Ltd., Oxford, U.K.), which is based on structural 
conservation and not sequence homology as used by Padian et al. (Kabat, E.A., Wu, T.T., Reld-Miller, M., Perry, 

H. M. and Gottesman, K.S. (1987), Sequences of Proteins of Immunological Interest. U.S. Department of Health 
and Human Services, Fourth Edition). The sequence changes which have to be Introduced in order to resurface 
N901 with a given sequence are marked with bars, back-mutations as determined from F v models are marked 

25 with stars. The sequence homology of given sequences to N901 are shown In brackets after each sequence. 

Figure 5 is a stereo plot of mean antibody p-barrel, coordinates determined by iterative multiple fitting of 
eight antibody structures. Strands 7 and 8 comprise the 'take off positions for CDR H3 and are not included 
in the fitting of V L and V H regions. 

Figure 6 is a plot of RMS deviation from the mean of the eight p-sheet strands comprising the framework. 
30 The RMS was calculated from structures F19.9, 4-4-20, NEW, FBJ, KOL, HyHEL-5, HyHEL-10 and McPC603. 
N.Ca.C atoms are included in the plot. The residues used are shown in the alignment (Table 2). The most dis- 
ordered residues are all the residues of strand HFR4, the last residue of LFR1, and the first and last residue 
of HFR2. The nomenclature of the strands is explained in the alignment in Table 2. LFR1 - #1 , LFR2 - #2, LFR3 
- #3, LFR4 - #4, HFR1 - #5, HFR2 - #6, HFR3 - #7, HFRS4 - #8. 
35 Figure 7 is a flowchart of the overall modelling protocol known as CAMAL. 

Figure 8 is a plot of superimposed loop backbones for models and x-ray structures discussed in Example 
2. The loops are positioned after global framework fit. This does not represent the best local least squares fit, 
but shows how the loops are positioned globally onto the framework. 

Figures 9A to 9D are stereo (N.C-a.C.O) representations of crystal structures and models of D1 .3, 3671 
40 and Gloop-2 variable domain and p-barrel strands described in Example 2. Crystal structures are shown with 
open bonds, model with solid bonds. The difference between the 3D6-H3 in the model and the crystal structure 
is due to a 5-7° twist in the extended p-sheet conformation of this loop, Figure 9A: D1.3, Figure 9B: 36-71, 
Figure 9C: Gloop-2, Figure 9D: 3D6. 

Figure 10 is a histogram showing the distribution of loop length for CDR H3 loops, data from Kabat et al. 
45 (Kabat, E.A., Wu, T.T., Reid-Miller, M., Perry, H.M. and Gottesman, K.S. (1987), Sequences of Proteins of Im- 
munological Interest. U.S. Department of Health and Human Services, Fourth Edition). 

DETAILED DESCRIPTION OF THE INVENTION 

50 The existence of specific, yet different, surface patches in murine and human antibodies may be the origin 

of the inherited immunogenicity of murine antibodies in humans. Statistical analysis of a database of unique 
human and murine antibody F v fragments has revealed that certain combinations of residues in exposed sur- 
face positions are specific for human and murine sequences. The combinations are not the same in human 
and murine F v domains. However, it is possible to define families of surface residues for the two species of 

55 antibodies. These families reveal a novel method for the "humanization'* or reshaping of murine antibodies. 
Humanization is the modification of the solvent accessible surface of a non-human antibody or fragment there- 
of to resemble the surface of a chosen human antibody or fragment thereof such that the modified non-human 
antibody or fragment thereof exhibits lower immunogenicity when administered to humans. Such a process 
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applies in the present application to antibody variable regions but could equally well apply to any other antibody 
fragment The method is considered to be generally applicable to humanization of rodent antibodies. 

According to the present invention, a statistical analysis is presented which is based on accessibility cal- 
culated for a range of antibody crystal structures. When this information is applied to an antibody sequence 
5 database, it is possible to discriminate between human and murine antibodies at the sequence level purely on 
the basis of their surface residue profiles. 

Rational Resurfacing Approach 

10 There are several key features of the resurfacing approach of the present invention. 

1) This method uses as a starting point construction of a three-dimensional model of a rodent variable 
region by known methods; 

2) A large number (e.g., twelve) of antibody F v or Fab fragment x-ray crystallographic structures are ana- 
lyzed to produce an unambiguous set of surface exposed amino acid residues that will be positionaliy iden- 

15 tical for a majority (98%) of antibodies. The set is produced by identifying all those residues whose solvent 

accessibility is above a given cut-off (typically 30%), calculated using a modification of the method of 
Kabsch and Sander (Kabsch, W. and Sander, C. (1983), Biopolymers 22, pp. 2257-2637) in which explicit 
atomic radii are used for each atom type to predict sidechain positions as is described below in more detail; 

3) Using a complete human antibody database, the best set of human heavy and light chain surface ex- 
20 posed amino acid residues is selected on the basis of their closest identity to the set of surface amino 

acid residues of the murine antibody; 

4) In order to retain the conformational structure- of the CDRs of the rodent antibody, replacement of any 
human surface exposed amino acid with the original rodent surface exposed amino acid residue is carried 
out whenever a surface residue is calculated from the three-dimensional model to be within 5 Angstroms 

25 of a CDR residues. 

The general resurfacing approach of the present invention is illustrated in Figure 2. The approach can be 
divided into two stages. In the first, the rodent framework (white) is retained and only the surface residues 
changed from rodent (dark grey circles) to the closest human pattern (light grey circles). This should remove 
the antigenicity of the rodent antibody. In the second stage, surface residues within 5 Angstroms of the CDRs 

30 are replaced with the rodent equivalents in an attempt to retain antigen binding and CDR conformation. 

The method of the present invention is applicable to whole antibodies as well as antibody fragments. Suit- 
able antibody fragments that can be used can readily be determined by the skilled artisan. Examples of some 
suitable fragments include a single chain antibody (SCA), an antibody F v fragment, Fab fragment, Fat>2 frag- 
ment, Fab' fragment, or other portion of an antibody comprising the binding site thereof. 

35 According to the present invention, an important step in the method for determining how to modify a rodent 

antibody or fragment thereof by resurfacing is to determine the conformational structure of the variable region 
of the rodent antibody or fragment thereof to be humanized by constructing a three-dimensional model of the 
rodent antibody variable region. This can be done by known methods such as those described, for example, 
in Martin et al. (Martin, A.C.R., Cheetham, J.C. and Rees, A.R. (1989), Proc. Natl. Acad. Sci. U.S.A. 86, pp. 

40 9268-9272; Methods in Enzymology (1991), 203, pp. 121-152) and as described in detail in Example 2. 

Martin et al. describe an algorithm which is depicted in Figure 1 . The algorithm applies to murine and human 
antibodies equally well. The present inventors therefore expect that, based on sequence similarity between 
antibodies of different species (Kabat, E.A. Segments of Proteins of Immunological Interest, National Institutes 
of Health, U.S.A. 1991), the algorithm will work equally well for rat and other rodent antibodies. 

45 Briefly, the algorithm depicted in Figure 1 can be summarized as follows. The framework region of an an- 

tibody to be modelled is selected on the basis of sequence homology and constructed by a least squares fit 
onto the six conserved strands of the variable region (3- barrel. Light and heavy chain complementarity deter- 
mining regions are constructed using a combination of canonical structures (Chothia, C. and Lesk, A.M. (1987), 
J. Molec. Bio. 196, pp. 901-917), database searching and conformational searching. Detailed descriptions of 

50 these methods are described in Example 2 herein and in the above two references (Martin et al. 1989 and 
1991). 

According to the present invention, another three-dimensional model is also constructed. The other three- 
dimensional model is of the rodent antibody variable region having human antibody surface amino acid resi- 
dues substituted therein at particular rodent antibody surface residue positions. 
55 This other three-dimensional model is constructed by carrying out the series of steps described next. 

The first of the steps is to generate sequence alignments from relative accessibility distributions from x- 
ray crystallographic structures of a sufficient number of rodent antibody variable region heavy and light chains 
to give a set of framework positions of surface exposed amino acid residues which is identical in a majority 
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(98%) of the variable regions. 

As used herein, the term "framework" means the antibody variable region from which the complementarity 
determining regions have been excluded. 

"Complementarity determining regions" means those amino acid sequences corresponding to the follow- 
ing numbering system as defined by Kabat, E.A. (In Sequences of Immunological Interest, N.I.H., U.S.A., 1991). 



Light Chain 


L1 


residues 


24-34 


Light Chain 


L2 


residues 


50-56 


Light Chain 


L3 


residues 


89-97 


Heavy Chain 


H1 


residues 


31-358 


Heavy Chain 


H2 


residues 


50-58 


Heavy Chain 


H3 


residues 


95-1 02 



A sufficient number of rodent antibody fragments that need to be analyzed in order to produce the set of 
framework positions of surface exposed amino acid residues can readily be determined by the skilled artisan 
through routine experimentation using a database of antibody sequences. Thus, this step can be conducted 
using suitable databases now in existence or later compiled. 

The x-ray crystallographic structures are used to determine relative accessibility distributions of surface 
exposed amino acid residues. The relative accessibility distributions identify all those residues whose solvent 
accessibility is above a given cut-off (typically 30%), calculated using a modification of the method of Kabsch 
and Sander (Kabsch, W. and Sander C. (1983), Biopolymers 22, pp. 2257-2637) in which explicit atomic radii 
are used for each atom type. 

The relative accessibility distributions determined from the x-ray crystallographic structures can then be 
used to generate sequence alignments which give a set of framework positions of surface exposed amino acid 
residues which is identical in a majority (98%) of the variable regions. 

The set of framework positions of surface exposed amino acid residues for the variable regions of murine 
antibodies is shown in Table 1, set forth in Example 1, and was produced using the sequence alignments and 
accessibility distributions shown in Figures 3Aand 3B. 

Once a set of framework positions of surface exposed amino acid residues for the variable regions of the 
rodent antibodies have been generated, the surface exposed residues of the heavy and light chain pair of the 
rodent antibody, or fragment thereof, to be humanized can be identified using an alignment procedure such 
as that described in Example 1 and shown in Figures 3A and 3B. This defines a set of surface exposed amino 
acid residues of a heavy and light chain pair of a rodent antibody or antibody fragment to be humanized. 

Next, a complete human antibody sequence database is used to identify a set of surface exposed amino 
acid residues from a human antibody variable region that have the closest positional identity to the set of sur- 
face exposed amino acid residues of the variable region of the rodent antibody that is to be humanized. The 
set of surface exposed amino acid residues from the human antibodies can be separately identified for a heavy 
chain and for a light chain that are not naturally paired and/or a set can be identified from a natural human 
heavy and light chain pair, that is, a pair originating from a single B cell or hybridoma clone. Preferably, the 
set is one from a natural human heavy and light chain pair. 

A humanized rodent antibody that gives the appearance of a human antibody is then predicted by substi- 
tuting the set of surface exposed amino acid residues from the rodent antibody or fragment thereof to be hu- 
manized with the set of surface exposed amino acid residues from the human antibody. 

A three-dimensional model can then be constructed from the resulting, fully substituted variable region of 
the rodent antibody or fragment thereof. The three-dimensional model is constructed using the same known 
methods mentioned above for constructing a 3-D model of the original rodent antibody or fragment thereof. 

While the antigenicity of this fully "resurfaced" or humanized antibody should be removed, an additional 
factor to be addressed is the binding affinity or the binding strength of the resurfaced antibody. Changes in 
the framework of the variable domain introduced through resurfacing can influence the conformation of the 
CDR loops and therefore antigen binding of the antibody. According to the present invention, this problem is 
removed by the next step which is to identify, by means of a comparison of both of the above-described three- 
dimensional models of the rodent antibody variable region, any residues from the set of surface exposed amino 
acid residues of the variable region heavy and light chain pair of the human antibody identified that are within 
5 Angstroms of any atom of any residue of the rodent antibody or antibody fragment complementarity deter- 
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mining regions (CDRs). 

Any residue(s) so identified is then changed back from the human to the original rodent amino acid resi- 
due^). 

The results of this method can then be applied to a particular rodent antibody by well known methods. 
5 Briefly, genes for the humanized variable heavy and light chain regions are constructed using standard recom- 
binant DNA methods (Sambrook, J., Fritsch, E.F. and Maniatis, T. (1989), Molecular Cloning, Second Edition). 
For example, a PCR method can be used (Daugherty etal. (1991), Nucleic Acids Research 19, pp. 2471-2476). 

Variable heavy chain or variable light chain gene constructs are subcloned into appropriate expression vec- 
tors. Suitable expression vectors contain either a human gamma or human kappa constant region gene, a suit- 
to able promoter, a sequence coding for a human immunoglobulin leader peptide (for example: met-gly-trp-ser- 
cys-ile-ile-leu-phe-leu-val-ala-thr-ala-thr (SEQ ID NO:39), Olandi etal. (1989), PNAS 86, pp. 3833-3837), and 
a drug selectable marker. 

Heavy and light chain expression plasmids can be co-transfected, for example, by electroporation into suit- 
able cells, for example, SP2/0 cells, and selected with an appropriate drug, G418, for example. Screening for 
15 intact antibody can be accomplished by ELISA assay. 96-well plates are coated with, for example, goat anti- 
human kappa chain antibody, and light chains are detected with, for example, goat anti-human antibody con- 
jugated to alkaline phosphatase. 

As another approach, light chain constructs are transfected, for example, by electroporation into suitable 
cells, for example, SP2/0 cells and selected, for example, in hygromycin. Screening for light chain expression 
20 can be accomplished by ELISA assay. 96-well plates are coated with, for example, goat anti-human kappa 
chain antibody, and light chains are detected with, for example, goat anti-human antibody conjugated to alkaline 
phosphatase. 

A light chain producing line is then used as a host to electroporate in the heavy chain construct. The heavy 
chain pi asm id is co-transfected with a pi asm id containing the gene coding for another drug marker, for exam- 
25 pie, neomycin resistance and selected in the presence of the drug G418. Screening for intact antibody is ac- 
complished by ELISA assay. 96-well plates are coated with, for example, goat anti-human Fc and detected 
with, for example, goat anti-human light chain conjugated to alkaline phosphatase. 

EXAMPLE 1 AND COMPARATIVE EXAMPLES 

30 

The superiority of the presently claimed method for determining how to modify a rodent antibody or frag- 
ment thereof by resurfacing in order to produce a humanized rodent antibody will now be described by reference 
to the following example and comparative examples which are illustrative and are not meant to limit the present 
invention. 

35 

A) Analysis for Murine Antibodies 

In order to determine the positions which are usually accessible on the surface of the F v domain of murine 
antibodies, the accessibility was calculated for twelve Fab x-ray crystallographic structures obtained from the 

40 Brookhaven database (Bernstein, F. t Koetzle, T., Williams, G., Meyer, E., Brice, M., Rodgers, J., Kennard, O., 
Shimanouchi, T. andTasumi, M. (1977), J. Mol. Biol. 112, pp. 535-542). The relative accessibility was calculated 
using the program MC (Pedersen, J. (1991)), which implements a modified version of the DSSP (Kabsch, W. 
and Sander, C. (1983), Biopolymers 22, pp. 2257-2637) accessibility calculation routine in which explicit atomic 
radii are specified for every atom. A residue was defined as being surface accessible when the relative ac- 

45 cessibility was greater than 30%. The alignment positions of these residues were conserved in all twelve struc- 
tures (98% identity). Surface accessible framework positions constitute 40% of the F v surface area. The re- 
maining surface accessible residues are in the CDRs and in the interdomain C-terminal region. Figures 3A 
and 3B show a sequence alignment of the twelve crystal structures, the average relative accessibility, and 
the 30% accessibility cutoff. Figure 3A shows the alignments relative accessibility for the twelve murine anti- 

50 body light chains and Figure 3B shows the alignments and relative accessibility for the murine antibody heavy 
chains. 

The surface accessible framework positions were mapped onto a database of unique human and mouse 
F v sequences (see lists at the end of this Example). The frequency of particular residues in each of these pos- 
itions is shown in Table 1. Only residue frequencies higher than 5% are listed. 

55 
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Light chain 


Position 


Human 


Mouse 


1 


D 51 E 34 A 5 5 5 


D 76 Q 9 E 6 


3 


V 38 Q 24 S 24 Y 6 


V 63 Q 22 L 5 


5 


T 61 L 37 


T 87 


9 


P 26 S 26 G 17 A 14 L 7 


S 36 A 29 L 17 P 5 


15 


P 62 V 25 L 12 


L 47 P 30 V 8 A 7 


18 


R 57 S 18 T 13 P 6 


R 38 K 22 S 13 Q 12 T 9 


46 


P 94 


P 82 S 9 


47 


G 89 


G 71 D 18 


51 


K 43 R 31 


K 70 Q 13 R 8 T 5 


63 


G 91 


G 98 


66 


D 43 S 25 A 9 


0 38 A 26 S 26 


73 


S 96 


S 90 I 5 


76 


D 43 T 18 S 16 E 15 


D 67 S 15 A 5 K 5 


86 


P 44 A 27 S 17 T 8 


A50P11T8E7Q6 


87 


E 71 D 11 G 7 


E 91 D 6 


111 


K 74 R 12 N 6 


K 93 


115 


K 54 I 40 


K 87 L 5 


116 


R 60 G 33 S 5 


R 89 G 9 


117 


Q 50 T 37 E 6 P 6 


A 74 Q 14 P 5 R 5 


Heavy chain 


Position 


Human 


Moose 


118 


E 47 Q 46 


E 59 Q 29 D 10 


120 


Q 83 T 7 


Q 68 K 26 


122 


V 59 L 15 Q 13 


Q 57 V 27 L 5 K 5 


126 


G 54 A 23 P IB 


G 36 P 30 A 29 


127 


G 53 E 22 A 14 D 7 


E 45 G 43 S 6 


128 


L 61 V 31 F 7 


L 96 


130 


K 46 Q 41 E 5 


K 52 Q 27 R IT 


131 


P 95 


P 91 A 5 


132 


G 74 S 16 T 7 


G 82 S 17 


136 


R 53 K 23 S 17 T 7 


K 66 S 17 R 13 


143 


G 98 


G 98 


145 


T 46 S 32 N 9 I 7 


T63S19N7A5D5 


160 


P 84 S 10 


P 89 H7 


161 


G 93 


G 71 E 24 


162 


K 76 Q 10 R 8 


K 50 Q 30 N 10 H 5 


183 


D 26 P 25 A 17 Q 10 T 7 


E 31 P 22 D 17 A 12 Q 11 


184 


3 70 K 9 P 8 


K 42 S 37 T 6 


- X8« 


K 53 Q 22 R 7 N 5 


K 83 Q 7 


187 


G 66 S 21 T 5 


G 62 S 18 D 10 


| 195 


T 30 D 26 N 19 K 7 


T 36 K 30 N 26 D 6 


196 


S 91 


S 76 A 16 


197 


K 65 I 8 T 8 R 5 


S 46 K 34 Q 11 


208 


R 46 T 18 K 17 D 6 


T 55 R 26 K 8 


209 


A 50 P 21 S 13 T 8 


S 67 A 14 T 11 


210 


E 46 A 18 D 13 S 9 2 3 V 5 


E 88 D 7 


212 


T 91 


T 53 S 43 | 


222 


G 17 D 11 P 10 Y 9 V N 8 


D 67 A 18 



Table 1: Distribution of accessible residues in human VH Vl chain se- 
quences. All of the positions appear to be conserved, which leads to the hy- 
phothesis that immunogenecity arises from a specific combination of these sur- 
face residues. The sequence numbering is explaned in Figures 3A and 3B. 



None of the entire combinations of surface residues in the human sequences are found in the murine se- 
quences and Wee versa (see lists at the end of this Example). However, the residues in individual positions 
appear to be conserved (see Table 1). There are few residues which differ significantly between the species; 
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these are at positions 54 and 91 of the L chain and 168 and 216 of the H chain. Of these positions only position 
216 is a non conservative (V to Y) mutation. Differences between human and murine antigenicities are there- 
fore believed to arise from the combinations of residues in these positions. 

In order to determine whether the mouse sequences are more distantly related to human F v sequences 
5 than to other mouse F v sequences, the homology was calculated using a Dayhoff mutation matrix (Dayhoff, 
M„ Barker, W. and Hunt, L. (1983), Meth. Enz. 91, pp. 524-545). The homology was calculated between all 
the sequences in a pool of both human and mouse sequence patches made up of the surface accessible re- 
sidues. The data was then represented as a density map (not shown) in which the sequences are plotted 
against each other. The density map can be used to discriminate "murine surfaces" from "human surfaces". 

10 

B) Reshaping of Antibody N901 

In order to test the resurfacing approach suggested by the above analysis, three humanization experi- 
ments were set up. 1) Traditional loop grafting (Verhoeyen, M.E., Saunders, J.A., Broderick, E.L., Eida, S.J. 
15 and Badley, R.A. (1991), Disease markers 9, pp. 3-4) onto a human F v framework of known structure (KOL). 
2) Resurfacing approach using most similar chain. 3) Resurfacing approach using human sequences with most 
similar surface residues. 

The antibody used was the murine anti-N901 antibody (Griffin et al. (1983), J. Imm. 130, pp. 2947-2951). 
The anti-N901 antibody (also referred to herein as the "N901 antibody") is available commercially from Coulter 

20 Corporation under the name NKH-1. 

The alignment of the light chain sequences and heavy chain sequences in Figures 4Aand 4B, respectively, 
show the original N901 antibody and the sequences used in each of the three approaches outlined here. 

Figures 4A and 4B show alignments of sequences generated using the three methods of humanization. 
Sequences are: 1) Original rodent N901. 2+3) KOL (Marquart, M. Deisenhofer, J. and Huber, R. (1980), J. Mol. 

25 Biol. 141, pp. 369-391) and reshaped N901 using KOL surface. 4+5) Most homologous sequences, L(KV2F) 
(Klobeck, H., Meindl, A., Combriato, G., Solomon, A. andZachau, H. (1985), Nucleic Acids Res., pp. 6499-6513) 
and H(G36005) (Schroeder, H. and Wang, J. (1990), Proc. Natl. Acad. Sci. U.S.A. 87) and reshaped N901 using 
these sequences. 6+7) Most homologous with respect to surface residues, L(KV4B) (Klobeck, H., Bronkamp, 
G., Combriato, G., Mocikat, R., Pohelnz, H. and Zachau, H. (1985), Nucleic Acids Res. 3, pp. 6515-6529) and 

30 H(PL0123) (Bird, J., Galili, N., Link, M„ Sites, D. and Sklar, J. (1988), J. Exp. Med. 168, pp. 229-245), and 
reshaped N901 using these sequences. The numbering is the same as used in the antibody modelling program 
ABM (ABM is a trademark for commercial software, Oxford Molecular Ltd., Oxford, U.K.), which is based on 
structural conservation and not sequence homology as used by Padlan etal. (Kabat, E.A., Wu, T.T., Reid-Miller, 
M., Perry, H.M. and Gottesman, K.S. (1987), Sequences of Proteins of Immunological Interest. U.S. Depart- 

35 ment of Health and Human Services, Fourth Edition). The sequence changes which have to be introduced in 
order to reshape N901 with a given sequence are marked with bars, and back-mutations as determined from 
F v models are marked with stars. The sequence homology of a given sequence to N901 is shown in brackets 
after each sequence. 

40 (1) Classical Humanization 

In classical humanization the rationale is to graft the rodent CDR's onto a framework of known structure, 
such that CDR-framework interactions can be accurately monitored by homology modelling. The model of the 
humanized antibody is compared to that of the original rodent antibody, and possible CDR interacting frame- 
45 work residues are back mutated (marked with '*' in alignment) in order to retain the three-dimensional shape 
of the CDR's. In this example the antibody KOL was used, giving a low homology score of only 77 and 46 in 
the heavy and light chains respectively. 

(2) Most Similar Chain Resurfacing 

A database of nonredundant human antibody sequences was compiled from available protein and nucleo- 
tide sequences. A total of 164 H and 129 L chains were sampled. 

Each of the rodent chains, L and H, were then matched and the most similar human sequence found in- 
dependently (G36005/KV2F) (Schroeder, H. and Wang, J. (1990), Proc. Natl. Acad. Sci. U.S.A. 87); Klobeck, 
55 H., Meindl, A., Combriato, G., Solomon, A and Zachau, H. (1985), Nucleic Acids Res., pp. 6499-6513). Surface 
residues, as outlined in Table 1, were then changed in the rodent sequences to match those of the human 
sequences. Subsequently a model was built of the resurfaced antibody and compared to the model of the orig- 
inal rodent antibody and back mutation of any CDR interacting residues was performed. 
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(3) Most Similar Surface Replacement According to the Present Invention 



This method is identical to the above method, except that the similarity is calculated only over the surface 
residues outlined in Table 1 above. 
5 The same procedure of surface mutation and subsequent back mutation was performed as in the previous 

methods. In this case the chosen sequences were PL0123/KV4B (Bird, J., Galili, N., Link, M., Sites, D. and 
Sklar, J. (1988), J. Exp. Med. 168, pp. 229-245); Klobeck, H., Bronkamp, G., Combriato, G., Mocikat, R., Po- 
helnz, H. and Zachau, H. (1985), Nucleic Acids Res. 3, pp. 6515-6529). 

The following lists show the surface residue patterns in mouse and human light and heavy chain antibody 
10 variable regions. The sequences are ordered on similarity to one another. There are no pattern matches be- 
tween mouse and human sequences although there are matches within a species. 



15 



20 



25 



30 



35 



40 



45 



50 
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MOUSE LIGHT CHAIN SURFACE PATCHES 



1 KV5E$MOUSE 

2 PL0101 

3 N$1FI9L 

4 KV5USHOUSE 

5 HUS IGLOO 

6 PL0220 

7 KV5J$MOUSE 
3 NUSIGKABB 
9 MUSIGKCLG 

10 MUSIGGVJ2 

11 MUSIGKCRN 

12 MUSIGXCLF 

13 MUSIGKACN 

14 MUSIGKABE 
13 KV5PSMOUS5 

16 MUSIGKCKK 

17 KV3D$KOUS8 

18 MUSIGKAAtf 

19 KV3G$KOUSE 

20 KV3E$MOUSE 

21 MUSIGXAAZ 

22 KUSIGXCH1 

23 MUSIGKBA 

24 KV5A$MOUS8 

25 MUSIGKV 

26 MUSIGKCKK 

27 MUSIGKCL1 

28 KV5B$M0USB 

29 KUSIGXCSA * 

30 mJSZGXCSH 

31 KusiGxcar 

32 MUSIGKAB 

33 PL0014 

34 MU3XGXACU 

35 PS0023 

36 N92MCPX* 

37 MUSXGXADV 
38 
39 

40 KUSIGXCHS 

41 B27887 

42 H28840 

43 KV2G$HOU5I 

44 C37887 

45 JL0029 

46 HUSIGXAEH 

47 PS0O74 

48 KUSIGXCKY 

49 MUSIGKCMX 

50 KV2D3H0U3I 



KTS LRPGKG S S 0 V EKK * 
KTS LRPGKGSS EY EKK ♦ 
QTSLRPDKGSSDHEKK* 
QTSLRPDKGSSDQEKK* 
QSSLRPDKGSSDQEKX* 
QTSLRPOKGSSDPEKX* 
QTSLRPDKGSSOPZKK* 
QTSLRPOKGSSDPEKT* 
QTSLRAOKGSSDQEKK* 
QTSLRPOKGXSOSEXK* 
QTSLRPARGSSDQEXK* 
QTSLKPGRGSSDPEXX* 
QTSLRPGROSSDTEXX* 
QISLRPGXGSSOSBXX* 
QTSLRPGKGDSDEOKK* 
ETALRPGKGASDAOKX* 
VTALRPGXGASOEOKX* 
VTALRFGXGASDEEXX* 
VTALRPGXGASBABXX* 
VTALRPGXGASDEDDE* 
QTSLRPDKGSSDQETT* 
QNSLTPGKGS3SPEXX* 
VTKVRFGXGOSDSDXX* 
VTXVRPGXGDSOAEKX* 
VTRVRPGXGOS 0 AJEKX ♦ 
LTKVRPGKGDSDSEKX* 
VTXVRPGXGOSOSBQX* 
: VTXVRPEXGOSOAXKX* 
VTKVRPEXGDSOSEXX* 
VTXVSPGXCOSOAKXX* 



VTSVXFGXGDSQAEXX+ 



VT3AKPGXGD3DAEXX* 
VSSAXPCXGD3DAEXX* 
VT3ARPOKODSDAEXX* 
VSPAXFGXGDSOAEXX* 
VTXARPOXGOSOVXXH* 
VTLIPPGXGD3DAEKX* 
x VTIXQPGXGDSDAEXX* 
: VTLLQPGKGDSDAOKK* 
: VTLLQPGXGOS DAERX+ 
: VTXXQAGKGDSDAEKX* 
: VTLLQFGSG09DAXXK* 
: LTLLQPGWGDSOAEKX* 
: VTXXQPGXGOSDAEXX* 
: VTLFQPGQGOSDPEXX* 
: VTLPQPGXGOSOAXXK* 



: VTFLSPGQGDSDAEXX* 



(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 

(SEQ 



ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
XD NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
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51 MUSIGKADW 

52 KV2ASMOUSE 

53 KV1AS HOUSE 

54 F30534 

5 5 MUSIGKCLO 

56 G27887 

57 MUSICVKV3 

58 MUSIGKCNA 

59 S03410 

60 B32456 

61 PL0013 

62 MUSIGLAET 

63 MUSIGVKV1 

64 KV6K$HOUSE 

65 G30560 

66 MUSIGXBO 

67 MUSIGKCHB 

68 H33730 

69 HUSIGXCPC 

70 KV2C$MOUSE 

71 MUSIGLAV 

72 MUSIGKCNH 

73 KV5R$HOUSE 

74 KV6BSMOUSB 

75 MUSXGKCMZ 

76 MUSIGLDA 

77 C26317 

78 PS0073 

79 A23986 

80 MUSIGKABW 

81 KVSD9HOUSE 

82 MUSIGE6L 

83 KUSIGXCOt 

84 HUBIGXCJOI 

85 MU3IGLV0 

86 306822 

87 306821 

88 MD8IGLA& 

89 MQSIGXJUt < 

90 X.V2B$M0USS 

91 wstaum 



ESSARPGXGDSDAEKX* 
VTLSS PGQGDSDAEXK • 
VTTAKP EXGOSOVEXX * 
VTTPKPDKGDSDVEKX* 
VTAPRPGKGASS AEKK * 
VTAPKPCKGTSSAEKX* 
VTTPKPGKG ASS AEKX * 
VSAPKPGKG ASS AEKX * 
VTAPRSGKGASSAEKK+ 
VTAPKSGKGASSAEKK* 
VTAPKPOKCVSSAEKK* 
VTAPKSEKGVSSAEKK* 



LTAPKPGRGVSSAEKK* 
VTAPKSGKGA3SAEKR* 
VSAPKPGKEGSSAZXK* 
VTAPKPRKGASSAEKK* 
VTFLSPGQGNSDABLP* 
VXTLSPGQGNSDEDLP* 
VTL3SPQRGDS0AEXK* 
VTAPXSSKGGSSAEXX+ 
: QTSPTPGXGSSDPEXX+ 
: Q X SU PGKGS YDDEKX* 
: VTALK3CXGASSAZKX* 
: VTAXJCSDKGA3SCEXX* 
VTPP3PGQGDSAAEKX* 
VTPP3PGQGDSAREKX* 
VTVHXPGKGDSSDEKX* 
QTSVRLGQGSSDPEXX* 
KT3UIFWK Q33DS0*X» 
QTDVPQGQC33QPE10C* 
QTAVSQGQGSSQSKKX+ 



: VT APTP OTQAJ KTEKL * 
: VT2PTPDTGA2XTEKL* 
: AV3PTPOTGAIXTEKL* 
: AV3 PTPOTG AI KTEKL » 
: AVSFTFDTGVIXTKICL* 
s AVSPTPDTGAIKTEP3* 



(SEQ 


ID 


VIA , 

NO: 


\ 90) 


(SEQ 


ID 


NO: 


; 91) 


(SEQ 


ID 


NO; 


: 92 ) 


(SEQ 


ID 


NO: 


93 ) 


(SEQ 


ID 


NO: 


^b a L 

94) 


(SEQ 


ID 


NO J 


95) 


(SEQ 


ID 


NO: 


96) 


(SEQ 


ID 


NO: 


97) 


(SEQ 


ID 


NO: 


98) 


(SEQ 


ID 


NO: 


99) 


(SEQ 


ID 


NO: 


100) 


J mA 4Mi 

(SEQ 


ID 


NO: 


101) 


(SEQ 


ID 


NO: 


102) 


(SEQ 


ID 


NO: 


103) 


(SEQ 


ID 


NO: 


104) 


(SEQ 


ID 


NO: 


105) 


(SEQ 


ID 


NO: 


106) 


(SEQ 


ID 


NO: 


; 107) 


(SEQ 


ID 


NO: 108) 


(SEQ 


ID 


NO i 


: 109) 


(SEQ 


ID 


NO J 


i 110) 


4 g| 

(SEQ 


ID 


NO; 


: 111) 


M tMh JMk 

(SEQ 


ID 


NO 5 


: 112) 


(SEQ 


ID 


NO: 


: 113) 


(SEQ 


ID 


NO: 


: 114) 


(SEQ 


ID 


NO: 


f 115) 


(SEQ 


ID 


NO: 


I 116) 


(SEQ 


ID 


NO: 


: 117) 


(SEQ 


ID 


NO: 


! 118) 


(SEQ 


ID 


NO; 


t 119) 


(SEQ 


ID 


NO; 


: 120) 


(SEQ 


ID 


NO 


; 121) 


(SEQ 


ID 


NO 


: 122) 


(SEQ 


ID 


NO 


: 123) 


(SEQ 


ID 


NO 


: 124) 


(SEQ 


ID 


NO 


: 125) 


(SEQ 


ID 


NO 


: 126) 


(SEQ 


ID 


NO 


: 127) 


(SEQ 


ID 


NO 


: 128) 


(SEQ 


ID 


NO 


: 129) 


(SEQ 


ID 


NO 


: 130) 
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HUMAN LIGHT CHAIN SURFACE. PATCHES 



1 LV4ASHUMAN 

2 LV4BSHUMAN 

3 LV4ESHUMAN 

4 LV4D$HUMAN 

5 LV4C$HUMAN 

6 LV5A6HUMAN 

7 LV7A$HUMAN 

8 LV2G$HUMAN 

9 LV2ISHUMAN 

10 N$2RHS 

11 HUM I G LAN 

12 LV1A$HUKAN 

13 LV1B$ HUMAN 

14 LV1F$ HUMAN 

15 LV1C$HUKAN 

16 A29700 

17 HUM I CLAM 4 

18 LV10$HUKAN 

19 LV2KSHUMAN 

20 LV1ISHUMAN 

21 LV2E3HUMAN 

22 LV2D$HUMAM 

23 LV2C$ HUMAN 

24 LV2J$HUMAII 

25 LV1E$ HUMAN 

26 LV2B$ HUMAN 

27 N$UfCMf 

28 LV2HSHUMAN 

29 N$3HCG2 

30 LV2A$HUMAJf 

31 302083 

32 HUMXGLAM2 

33 LV6C5HUMAM 

34 LV6D$HUMAV 

35 LV6E1HUMAM 

36 LV6B9BUKAJI 

37 HUMXGLK5G 

38 HUMOLVC 

39 KUXXGVXXS 

40 HUKXGXAX 

41 E3060S 

42 KV3B3HCMA* 

43 G30607 

44 KV3M$HUMAX 

45 KV3H9HUMA* 

46 KV3K9HUMAX 

47 KV3F$HUMA* 

48 B26555 

49 KV1Q$ HUMAN 

50 KV1WJHUMAM 



; YLPPTPGVIRSTAMKL* 
: YLPPTPGVIRSTAKRL* 
: YLPPTPGLIRSTSMXL* 
: YLPPTPGLIRSTSVKL* 
: YLPPTPGVIRSTAEKL* 
: YLPPTPGVIRSTAGKL* 
: YLPATPGWRSSAGHL* 
: SLPPSPGKVRSTAEKL* 
: SLPPSPGKVRSTANKL* 
: SLPPRPGXVRSSSEKL* 
: SLPPRPGKVRSSSDKL* 
: SLPPRPGKVRSSSEKL* 
: SLPPRPGKVRSSSEQL* 
: SLPPRPGKVRSSSETL* 
: SLPPKPGKIRSSTGKL* 
: SLPPKPGRIRSSTGKL* 
: SLPPKPGKIRSSTGQL* 
: SLPPEPGKIRSSTGRL* 
: SLAPSPGKIRSTAEKL* 
: SLPPRPGKIRSSTGNV* 
: S LRPS PGKVRST AEKL * 
: S LRPS PGKVRST AD KL* 
: SLRPS PGKVRST AEML* 
: SLRP3PGKVRSAVEKL* 
: SLPPRPGK-RSSAEKL* 
: SLAPSPGKVRSTVERL* 
: SLAPSP0KIR3TPDKL* 
: SLALS PGKVRST AEKL* 
: SLPLSAGKVRSTAEKL* 
: SLA PS PQK VR3TAEYL* 
: SLPLTPGI*IRSTAEKL* 
: 3L PLTPRV1R 3T AKKL + 
: FLH PTPGTD S3 3TEK L* 

: rL LPTPOT D83 STBRL + 
: FLHPTRVTDSSSTEKL* 
I LLPPTPGTN SSSNDKL* 
: VLPLSPHRIRSESENL* 
: SLAPSPAKFRSTAERD* 
: VTAFRPGRIRSDPEKX* 
: VTAPRPGRVRSDPEKK* 
: VTCPRPCRIRSDPEKK* 
: VTGPRPGRIRSDPOKK* 
: VTGPRPGRVRSDPEKK* 
: VTGPRPGB TR3DPXKX* 
: VTAPRPGRIR3E3ERK* 
: VTGP3RGRXR30PKKK* 
z VTVPRPSRXR3B3ERX* 
: VTAPGPGRXR3B3ERK* 
: QTSVRPGRVR3DPERK* 
: QTSVRPGKVRSDPERK* 



(SEQ 

\ m* mm m& 


ID 


NO 


: 13 1 \ 

• A J M f 


(SEQ 


ID 

• mw 


NO 


I 13 2 \ 
• j w / 


(SEQ 


ID 

-* mm 


NO 


* A -) J I 


( SEQ 


ID 


NO 


: 134) 


(SEQ 


ID 


NO 


: 135) 


(SEQ 


ID 


NO: 


: 136) 


(SEQ 


ID 


NO! 


: 137) 


(SEQ 


ID 


NO: 


1 138) 


(SEQ 


ID 


NO J 


I 139) 


(SEQ 


ID 


NO: 


: 140) 


(SEQ 

1 mm 


ID 


NO: 


: 141) 


(SEQ 


ID 

* mm 


NO: 


: 142) 


(SEQ 


ID 


NO: 


; 143) 


( SEO 


ID 


NO: 


; 144) 


(SEO 


ID 


NO J 


145) 


(SEQ 


ID 

A mm 


NO; 


146) 


(SEQ 


ID 


NO: 


: 147) 


(SEO 

I mw 


ID 


NO: 


! 148) 


(SEO 
\ ^ **w 


TO 


NO: 


1 149) 


(SEO 


ID 


NO: 


: 150) 


/SEO 


TO 


NO: 151) 


(SEO 


ID 


NO: 152) 


(SEQ 


ID 

*m> mm 


NO: 153) 


(SEQ 


ID 


NO: 154) 


(SEQ 


ID 


NO: 155) 


(SEO 


ID 
a w 


NO: 156) 




Tn 


NO: 157) 


(SEO 


ID 

A w 


NO: 158) 






NO: 159) 


(SEO 


ID 


NO: 160) 


(SEO 


ID 

A w 


NO: 161) 


(SEO 


ID 

X w 


NO: 


: 162) 


(SEO 


ID 


NO: 


: 163) 


(SEQ 


ID 


NO: 


1 164) 


(SEQ 


ID 


NO: 


: 165) 


(SEQ 


ID 


NO: 


: 166) 


(SEQ 


ID 


NO: 


: 167) 


(SEQ 


ID 


NO: 


; 168) 


(SEQ 


ID 


NO: 


: 169) 


(SEQ 


ID 


NO: 


; 170) 


(SEQ 


ID 


NO 


l 171) 


(SEQ 


ID 


NO: 


: 172) 


(SEQ 


ID 


NO: 


: 173) 


(SEQ 


ID 


NO: 


s 174) 


(SEQ 


ID 


NO: 


1 175) 


(SEQ 


ID 


NO: 


l 176) 


(SEQ 


ID 


NO; 


1 177) 


(SEQ 


ID 


NO: 


{ 178) 


(SEQ 


ID 


NO, 


i 179) 


(SEQ 


ID 


NO 


: 180) 
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51 KV1M$ HUMAN 

52 KV IRS HUMAN 

53 KV1F$HUMAN 

54 KV1G$ HUMAN 

55 KV1KSHUMAN 

56 KV1DSHUMAN 

57 KV1HS HUMAN 

58 KV1BSHUKAN 

59 B27585 

60 N$ 1REIA 

61 KV1XSHUMAN 

62 KV1L$HUMAN 

63 IMGL3 8 

64 A27585 

65 KV INS HUMAN 

66 KV1CSHUMAN 

67 KV1VS HUMAN 

68 KV ITS HUMAN 

69 KV1 U$ HUMAN 

70 KV IAS HUMAN 

71 KV1SS HUMAN 

72 KV4ASHUMAN 

73 KV4CS HUMAN 

74 HUMIGK2A1 

75 HUMIGKBA 

76 HUMIGKBC 

77 KV2BSHUMAN 

78 KV 2 OS HUMAN 

79 KV2CSHUMAN 

80 KV2ESHUMAN 

81 303876 

82 KV2A$HUKA» 

83 HUMIGLAK5 





I sty 


iu 


NO 






ID 


NO 




( SEQ 


ID 


NO 


W* j v Kx*\jI\ V.KAJSJrEK.K* 


( oLQ 


ID 


NO 






ID 


NO 






ID 


VTA 

NO 


W i i VKx^yvKSuPERK* 


( SEQ 


ID 


NO 


UTS VRPGKVRSHP CXK * 


(SEQ 


ID 


NO 


QTSVRPGNVkSDPDIQC* 


(SEQ 


ID 


NO 


UTSViiPCKVRSDPEKT* 


( SEQ 


ID 


NO 


O^PCTTW A^Tinfl a 


(SEQ 


ID 


NO 




\ ^*-»W 


t n 


WO 




/ CPA 


T A 


wu 




( SEQ 


ID 


NO 




( SEQ 


ID 


NO 




(SEQ 


ID 


NO 




/ £* CSS 

(SEQ 


ID 


NO 




( SEy 


ID 


NO 


QTSVRPKXVRS DPZKK* 


/ CPA 


XU 


WO 


QTSVRFKKVRFDPEXX* 




TD 


NO 


QTSVRSGKVRSEPETK* 


f SEQ 
t w « ^4 


ID 


NO 


VTNLRPGKVRSDAZKK* 


(SEQ 


ID 


NO 


VTDLRPGXVftSDAEXX* 


(SEQ 


ID 


NO 


QTSVSPQNZR3ESDKX* 


(SEQ 


ID 


NO 


KTSVTPGKFRSBPEKK* 


(SEQ 


ID 


NO 


VTIXPPGRVRSDABKK* 


(SEQ 


ID 


NO 


VTLLFFGEVRSDAEX1C* 


(SEQ 


ID 


NO 


VTLPPPGZVRSDAERK* 


(SEQ 


ID 


NO 


VTLPPPQZVRBBA2NK* 


(SEQ 


ID 


NO 


VTLFFFQQVRSDkAEXX* 


(SEQ 


ID 


NO 


VTLPPPGQVTSDAJDCJC* 


(SEQ 


ID 


NO 


VTLPPACQVRSDA2XR+ 


(SEQ 


ID 


NO 


ALSP3SGQS3SASKRL* 


(SEQ 


ID 


NO 
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MOUSE HEAVY CHAIN SURFACE PATCHES 



X MUSIGHIT 

2 MUSICHIU 

3 MUSIGHIV 

4 MUSIGHYM 

5 PU0003 

6 KUSIGHFO 

7 A30515 

8 PL0018 

9 MUSIGHFX 
XO MUSIGHFQ 

11 PU0001 

12 E30540 

13 HV17$MO0SE 

14 KUSIGHLM 
19 KUSICHKG 

16 PU0004 

17 MUSIGHKJ 

18 HV56$MOUSB 

19 C27888 

20 MUSIC HAAT 

21 PH0097 

22 E27888 

23 KUSXGHJB 

24 MUSIGHADL 

25 A27888 

26 H27887 

27 B27886 

28 B27869 

29 D27889 < 

30 HVS5$MOU3ft 

31 KUSIGHAOT 

32 KU3XCVH50 
3 3 KUSXGKIW 
34 MUSIGHAGZ 
3 5 PH0098 

36 MUSIGHX» 

37 KUSICHAC* 

38 MUSIGHJfT 

39 027888 ~ 

40 MUSICHIP 

41 KUSIGHAG3 

42 HV16SMOUSE 

43 B3487I 

44 PH0094 

45 PHO096 

46 KUSIGVH62 

47 MUSIGHAGR 

48 HV588NOUSS 

49 H27888 

50 HV3 45 MOUSE 



EKVGGLQPCRGTPGKASRCDSQRPES* 
EKVGGLQPGRGTPGKVSRGDSQRPES* 
EKVGGLQPGTGAPGKASRGDSQRPES* 
EKVGGLQPGRGTPGKASKGMSQRAES * 
EKMGGLQPGRGTPGKASKGKSQRAES * 
EKVGGLOPGROTPGKASKGTSQRAES • 
EKVGGLQPGRGTPCXASKGTSQRAET* 
EKVCGLKPGRGTPGKASKGTSQRAET* 
ENVGGLQPGRCTPGXASKGTSQRA£T * 
EKVGGLQSGRGTPGKASKGTSQRAET* 
EKVGCLQSGRGTPGKASKGT 3QRAES * 
EKVGCLQPGRGTPGKA3KG X SQRAER* 
2KVGCLQPCRGTPGK3AKGBS 2RAQS • 
EKVGCLQPGSGTPGKASKGNSQRAES * 
EKVGGLQPG3GTFGKASKGSSQRAES* 
EKVGCLQPORCTPRKASKGNSQRAES • 
EXMGNLQPG3GTPGKASKGNSQRPDS * 
EJCVGCUCPGKGTPEKDSJCGNAJUISET* 
EXVGC LKPG KGAP EKD 3 KGN ARRS ET * 
EXVG0LKPGKGTPERD3KGNARRS ET* 
OKVGCUKPCKGTPEKDSKGHAKRSET* 
0KVGGLKPGKGTPEJCD3KGHAJQCSET* 
DKVGGLKPGKGTPDKDKKGHAKJCSET* 



BQVGGLXPOKOTPEKX>SXGMAKK3ET« 



: 0KHGCLKPGXGTPEKD3KGKAJCQ3 ET+ 
: EQVGGLQPGXGTPDKD3KGMAKXS BT* 



i 

: EQ VOOLKPGKGTP EXOTKG NARR3 IT* 
; EMVG0LKPGKGAPEKDSKGMARR3 ET* 
: EQVGOLQPGXGT30KDSXGXAKXSET* 



DQVGQLQPQI UyrPEXDTKG MPCT3ET* 
OQVOQX^QPQQQTPOQtTKCIfFKItSOT* 



OKVQOXJCPaXRTPCICDIfXaHAXnBT* 



EKVGCLQPGXGTP EXD3KGHAMTSIT* 
EHVCGXjKFGKGTFKXpSXGJtAGKSST* 
EQVGGLQFGlfGTPEXDTTGNAJQRSST* 



(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ. 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
( 



(SEQ 
(SEQ 
(SEQ 



ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
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10 



15 



20 



25 



30 



35 



40 



45 



51 HV33SMOUSE 

52 KUSIGHZAB 

53 NS4FABH 

54 127888 

55 G27888 

56 HV59$MOUSE 

57 MUSIGHOB 

58 MS2FVWH 

59 KUSIGHJT 

60 MUSICH1Y 

61 S06816 

62 306817 

63 KUSXGKAAX 

64 KV42$HOUSE 
63 KUSIGHAAL 

66 MUSXGHABO 

67 KU3IGHEC 
63 KUSICHWN 

69 KUSXGKCLT 

70 MUSIGHZAB 

71 MU3IGHAAD 

72 MUSXGHAAtff 

73 MU3IGHAHA 

74 HUSXGHXZ 

75 A30502 

76 HUSXGHAAO 

77 B30502 

78 KU3XGHAJDQ 

79 MUSIGHFV 

80 MUSXGHAAXA 

81 MUSXGHZJt 

82 KUSIGHAX 

83 KUSIGHALA 

84 PLOOIX 

85 KUSXGXCU 

86 KUSXGHADY 

87 KUSIGHWVX 

88 MUSXGHADO 

89 MUSXGHVBM < 

90 A24672 

91 MUSXGHJO 

92 JL0044 

93 MUSXGHBA 

94 HUSXGHAGP 

95 MU3XGHVBK 

96 A36194 

97 MU3IGHVBJ 

98 MU3XGHADV 

99 KUSIGHAAT 
100 MUSIGHJL 



EXECGLQ PGXGTPEXES KGDSKRPET* 
EXEGGLQPGXGSPEKESKGDSNRAJET* 
EKOGGLQPGKGTPEKDSKGDSKRVEM* 
EQVGGLXPGRGTPEXDTTGOAQRSET* 
EQVGGUCPGRGTPEXDTTCNAXGS ET* 

EXVGGSXPCXGTPEXDSKCNAXTSET* 
SDQCGLXPGXGTPEXDTXCNARRSES * 
EXIGGLQPGXGOPGXPSXDNAKRSET* 
EXLGGLQPGXGDPGKPSXDMAXR3ET* 
EKLGGLQ PGKGD PGKPFKDN AKRS ET * 
EXLGGLQPGXGDPGKLMXENAKRSET* 
ENLGGLQPGXGDPGXIJOCENAXRPET* 
EKLGGLQPGNGDLGXPSKDNAXRSET* 
EXLGPLQLGXGDPGXPSXDDAXRSET* 
EQLGGLQPGGGTPGXPSXDNDKR3ET* 
EQLCGLQPGGGTPGXASXDNDKRSET* 
EQVGGLXARXGTPEXDTTGNAXR3ET* 
EMVGVLEPGXGTPEXRQEGNAXR3ET* 
EQVGGLQPKXCSPGXDSXDDSQXTET* 
EQVGGLQPXKGSPGXDSXDDSQXTER* 
QQVPEUCPGRGTPGXZDXGTSARHDT* 
QQVPELXPGXGTPGXDOXGTSAKKET* 
QQVPEUCPGKGTPGKDDKGTSAXMDt* 
QQKPEUCPCXGSPGQEXXGTS3T3ET* 
EQQPEXJCFGXGTPGQ EXXGXSST3ES * 



: 

: EQQPELXFGXGTPGXQKXGX3STSES* 
: EQQPUJCFCXGTHGXQX3CGK3STSZ3* 
: SQQPKLKFGKG3HGXQKXGX33T3 ES* 



: EQQPKLKFGKGTKGXQKKGX33TFE3 * 
: EQQF8LKFGKGTHGXQXQGX33TFX3* 

rXlfGXSXXDKSSTSU* 



SQQPEAXPGXGTKGXQKKGK3STSD3* 
QQQAXIJCPGXGTKGXXKXDXfl3T3D3* 
QQQA2LRPGXGAPGQCKXGX3STSE3* 



: EQQAELRAGXOWGQEXKGXSSTSES* 
: EOQAXLRPGXGTPGQEXXGT3ST3XS* 



(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 



ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO: 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 



264) 

265) 

266) 

267) 

268) 

269) 

270) 

271) 

272) 

273) 

274) 

275) 

276) 

277) 

278) 

279) 

280) 

281) 

282) 

283) 

284) 

285) 

286) 

287) 

288) 

289) 

290) 

291) 

292) 

293) 

294) 

295) 

296) 

297) 

298) 

299) 

300) 

301) 

302) 

303) 

304) 

305) 

306) 

307) 

308) 

309) 

310) 

311) 

312) 

313) 



50 



55 
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101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

111 

112 

113 

114 

115 

116 

117 

118 

119 
120 
121 
122 
123 
124 
12S 
126 
127 
128 
129 
130 
131 
132 
133 
134 
139 
136 
137 
138 
139 
140 
141 
142 
143 
144 
149 
146 
147 
148 
149 
150 



KUSIGKABN 

MUSIGHFU 

KUSXGHZZ8 

HV06SMOUSE 

KUSIGHRD 

MUSIGHVBH 

HV01$KOUSB 

HUSIGHADN 

HV05SKOUSE 

KUSIGHAEP 

KUSXGHAAM 

MUSIGHAAB 

C30560 

P30024 

MUSIGHRG 

MUSIGHAAB 

KUSIGHLX 

HY04SMOUSE 

KU3IGHVBG 

MUSZGHMX 

MUSIGHAAR 

HV15$MOUSE 

MUSXGKAAU 

MUSIGHVBO 

A26405 

HV10$KOUSE 

MUSIG3B44 

MUSIG3B62 

KV09$MOU3B 

MUSIGKCLP 

MUSZGBH 

HV11SMOOS8 

KUSIGHMC 

HUSIGHAGW 

KUSXGHRF 

KUSIGHVAD 

KUSIGHVAJP 

PL0O12 

KU9IGGVD2 

S06824 

MUSIGHW 

MUSIGHAAB 



MUSIGHAXA 

HV50$*OUS« 

KUSICHVBP 

PH0100 

HOSXGHAYA 

KUSXGHCP2 

MUSIGMDZ 



QQQAEVRPGKGT PG H EKKGTS STS ES ♦ 
QQQAELKPGKGTPGHENXGTS STSES * 
QQQAEUUH3XGTPGQQKXGXSSASES* 
HQQAELXPGXGTPGQQKXGXSSTSES* 
EQQVELRAGKGTPGQEKKGKSSTSES* 
EQQAELRPGXGTPGQEXQGTS3TSES* 
EQQAELRPGKGTPCHOKKGTSSTSES* 
QQQAEVRPGKGTPCHEKKGRSSTSES • 
WQAELRPGKGTPGQQKXDKSSTSES * 
QQQABLXPGXGTPGQQXXDXSSTSBS* 
QQQAEUCFGKGTPGQQKXDK3STS OS * 
QQQAELXPGXGS PGQQXXDKS STS ES • 
Q HQ AELXPGXGTPGQQKKNKS STS ES * 
QQQ AELKPGXGTPGQQKKOKSSTS ES * 
EQQAELRAGKG I PGQEXXCKS STS ES * 
QQQAELKFGXGTPGQEKXS KS STS ES * 
QQQSEUCPGXGTPGQEXXSXSSTSE3* 
QQQTELKPGKGTPGQEKXSKSSTSES • 
EQQAELRTGXOTPCQERXGXSSTS ES * 
QQQAEUCPGKGTPCQQKXDKSSTFES* 
EQQAELRPGTGAPGQEXXGKS STS ES * 
QQQPEVRPG KGTKAXQKKGKSSTS ES * 
QQQPEVRPGKDTHAKQKXGXS STSES* 
QQQAKUCPGKGTPEQ EKKGKS STS ES * 
SQQTZLKAGXGTPGQEKXGRSSTSEA* 
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QHQASLXPGKGTFGHJQfKVTSSTSES* 
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QQQSVLRPOXGTPGQIXXGTSSTSXS* 
LQQPVLKPGXQS HG XQKroKS STSES* 
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MUSIGHNPI 
S06823 
MUSIGHASA 
S03484 
MUSICHVAA 
MUSIGHNPD 
KUSIGHNPB 
KUSIGHEC 
MUSIGHNPC 
MUSIGHKPF 
MUSICHNPE 
A27635 
MUSIGHXW 
KUSIGHXZA 
MUSIGHBH 
KUSIGHRH 
HV00$ MOUSE 
N$1F19H 
MUSI GHZ AD 
B30515 
KUSXGHEB 
E27889 
MUSXGHAAC 
KV61$HOUSE 
MUSXGVHR2 
PL0100 
MUSXGKAAO 
MUSXGHGA6 
MUSIGHJY 
MUSIGHGA1 
MUSXGKXX 
KV*2$KOU38 
MUSIGHAAGA 
MU3IGHGA5 
MU3IGHGA4 
MUSIGHAGI 
PL0102 
HV46$MOU3B 



MU3XOTA0 



MUSI GAM 3 2 
MUSIGHATX 
MUSXGHAGB 
MUSXGHAGB 
MUSIGHAGC 
MUSIGHAAM 
KV439MOUSB 
MUSXGMUV1 
MUSXGHABX 
KUSXGHBP 
MUSIGHZZA 
MUSXGMUV2 
A32456 
MUSXGHKB 



EQQAELRPGKGHPEQPKQGTSTTSET* 

EQQAELKPGKGMPEQPKQGTSSTSET* 

EQQAEUCPCXGNPEQPKQDTSSTSET* 

EQQAEUCPGKCNPEQPKQGTSSTSGT* 
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EQQAELRPGKGNPEQPKQVTSSTSET+ 
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EQQABtJCAGXGTPCQQXQGESTRSBT* 

QQXABLAASXGTFGQEKKGRSSTSES* 
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HUMAN HEAVY CHAIN SURFACE PATCHES 
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1 HUMIGHVS 

2 HUMIGHVR 

3 H36005 

4 PL0122 

5 HV3DSHUMAN 

6 HUM IG HAT 

7 B34964 

8 A34964 

9 PL0123 

10 HV3FSHUMAN 

11 JL0O48 

12 HV3BSHUMAN 

13 HUMIGHBV 

14 HV3E$HUMAN 
13 PL0U6 

16 HV 3 K $ HUMAN 

17 N$2PB4H 

18 HV3I$HUMAN 

19 HV3J3HUMAN 

20 HV3G$HUMAN 

21 HV3M$ HUMAN 

22 HV30$HUMAN 

23 HV3N$HUMAN 

24 HV3R$HUMAH 
23 HV3P$HUMAN 

26 HUNIGMCV 

27 HV3TSHUKAK 

28 HV3U$HUMAJf 

29 PL0098 

30 HV3H$KUMAJt 

31 HV3A$HUMAM 

32 HV3S$HUMAJf 
3 3 HXJMZGHAM 
34 HV3Q1HUMAM 

33 A36040 

36 KUMICHAJt 

37 HUMIGHAO 

38 KUMIGHAJt 

39 HV3L$HUXAW 

40 HV1A$ HUMAN 

41 A32483 

42 HUMIGHAY 

43 HUMIGHCU 

44 HUMXGHB5 
43 HUMIGVHL3 

46 HUMIGKBX 

47 HV1C$HUMAM 

48 K34964 

49 KUMIGHCY 

50 PL0119 



ER VG DLEPGRGIPGKAPKGDSKKIET* 
ERVGOLEPERGIPGKAPKGDSKXIET* 
EQVGGLKPGRCTPCKAPKGDSKXTET* 
EQVGGLQPGKGTSGKASKGDSKKTET* 
EQLGGLQPGRGTPGKBSKGDSKRAET* 

EQLCGLQPGRGTPCKDSKGNSKRAET* 
EQLGGLQPGRGTPGKDSRGNSKRAET* 

EQVGGLQPGRGTPGXDSKGNSKRACT* 
EQVGGLQPGRGTPGXDSKGNAKRAET+ 
EQVGGLQPGRGTPGKOSKGOSRRAET* 
EQVGGLQPGRGTPGXDSKGNSRRAET* 
QQVGGLBPGRGTPCKDSKGBSKRAET* 
EQLGDLQPGRGTPGKASKGNSKRAET* 
EQVGCLQPGRGTTGKDSKGDSKRAET* 
QQ VGGVQPGRGTPGKOSKGN SKRACT * 
QQVGCVQPGRGIFGXDSKGNSKRPET* 
EQVGGVQPGRGZPGXDSXGOSXRPET* 
QQ VGGVQPCRGTPCKDSNG DS KRP ET * 

QKVGGVQPGRGTPGKDSKGNSKRTET* 

QEVGGVZFGJtGTFGXBSXGASKRA£T* 
EQLGGLQFGRGTPGKDSNG DS KQAZT * 

EQLGGLQPGRGSPCKDTHGDSMA2T* 
AQLGGLQPGRGTPGKDSNGDS KQAZ S * 
EQLGGLQPGRGTPGKVSQGDSKQAZT+ 
EQVGGLQFGRGTFGKVSQGDSX2FZT* 
EQLGGLQPERGTPGKXSKGKSMRAET* 
EQVGDLQPGRGBPGKDSKGNAKRVrr* 
EQVGDLQPGRGlfPGKDSXGXAQRPrr* 
QQVGOVQPGRGTLCaCDSKGNSKPAET* 



QQVGGZJ9GRG3PGKDSKGMAQRTZT* 
OQVGGXXKRGTFG]QfS2fGD3JCTPZT+ 



EQVQALQPGRCTPGJCD3QA03ICEAZT* 
EQLGOLQPGRCTPGK— "VEG3VET* 
EQV0AFQPGRGNSGKA3K0DSKRPDT* 
EQVGAFQPGKGNSGKASKGDSKRPDT* 
EQVGAFQPGKGNSGKASKGDS NRPDT * 
QQVOCVQAGRAKPGKDSROISKRTET* 



QQVAEVKFGJCGTFGQQKQGT3ARSIT* 
QQVAIVKPGKGTPGQQICQGTdZRSDT* 
QQVAXVKPGXGTPOQ1KQGT9 IR3DT* 
QQVAEVKFGKGTFGQQUQGT3TM0T* 
QQVGXVKFGRGTPGQQKQOTSTRSDT* 



QQVSCLKPGKGTPGQQGTGTSVKArr* 
J EQ V AEVTFGJCG S PGKP SQGKS IJCAST* 
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51 KV1F$HUMAH 

52 D34964 

53 HVIDSKUKAH 

54 HVIESHUMAN 

55 JL0047 

56 HUWIGHBW 

57 E34964 

58 KUMIGHCW 

59 HV2FSHUMAH 

60 HV2ISHUMAN 

61 KV 2 G $ HUMAN 
6 2 K$ 3FABH 

63 PS0091 

64 HUMICHDA 

65 A26555 

66 HV2E$HUMAN 

67 HV205HUMAK 

68 A36009 

69 HV2H$HUKAH 

70 HV2ASHUMAH 

71 HV2CSHUKAH 

72 HV2BSHUKAK 

73 JL0049 



QQVA£VXPGRGDPCRPRQASSTISAT* 

EQVAEVPQGKGRPGKSLQGKSLKAST* 

QQMAEVXPGRGTPGXPG WPSFFS ET* 

QQVAEVKPGRGTPGRY IWEPSFFNEG* 

QQQAGLKPSSGSPGKPSKSTSKTAAT* 

QQQPGLKPSSGSPGKPSKSTSKTAAT* 

QQQPGLKPSSGSPCKPSKSTSHTAAT* 

QOQPGLKPSSGSAGKPSKSTSKTAAT* 

RQQPCLXPSSGPPGKPSRGTSRSAAT* 

QQQAGLKPSSGSPGRTSKSTSKTAAT* 

QQEPGLRPSSGTPGRTPRSTSKTAAT* 

XQEPCLRPSSGSPGRTPRSTSKTAAT* 

QQQPGLKPSSGSPSRVSX3T3KTPET* 

QHQAGLKRSSGPPGKPSTSTSKTAAT* 

ZQBSGUCPTSGSPGKPSKSRSKAADA* 

QTKPTLKPTTGSPGRPSKSTSKDPVT* 

QTKPTLKPTTGSPGKPSftSTSRDPVS • 

ETRPALKPTTGSPGKTSKTTSKOPVT* 

QNRPALKATTGSPGKTSBTTSKDPAT* 

QTTPAJLKPKTGSPGKTSRTDSKKPVT* 



QTRPALWTTGSPGICTSETTSRDTAY* 
LTCVQLWGGRGI 3RKYAXGKGKRDE3* 
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25 

EXAMPLE 2 

DETAILED DESCRIPTION OF METHOD FOR CONSTRUCTING THREE-DIMENSIONAL MODEL OF AN- 
30 Tl BODY VARIABLE REGION 

The references cited in the text below are listed at the end of this Example. 

The first antibody Fab structure was determined in 1972, Since then, no more than about twelve Fab struc- 
tures have been published, a number that represents a very small fraction of the total antibody repertoire (>10 8 

35 antibodies). To understand the molecular basis of this antibody diversity will require knowledge of either a large 
number of x-ray structures, or the rules by which combining site topography is governed. The development of 
such prediction rules has now reached the point where variable regions of antibodies can be modelled to an 
accuracy approaching that of the medium resolution x-ray structure. 

The interaction of an antibody with its cognate antigen is one of the most widely accepted paradigms of 

40 molecular recognition. To understand the antibody-antigen interaction in atomic detail requires knowledge of 
the three-dimensional structure of antibodies and of their antigen complexes. Traditionally such information 
has come from x-ray crystatlographic studies (see Davies et al. for review (Davies et al., 1988)). 

The modelling of antibody combining sites was first attempted by Padlan & Davies (Padlan et al., 1976) 
at a time when very few antibody structures were known. Nonetheless, Padlan and colleagues recognized that 

45 the key lay in high structural homology that existed within the p-sheet framework regions of different antibody 
variable domains. The antigen combining site is formed by the juxtaposition of six interstrand loops, or CDRs 
(Complementarity Determining Regions) (Kabat et al., 1987), on this framework. If the framework could be 
modelled by homology then it might be possible to model the CDRs in the same way. Padlan and Davies (Pad- 
lan et al., 1976) reasoned that CDR length was the important determinant of backbone conformation though 

50 the number of antibody structures was insufficient to thoroughly test this maximum overlap procedure (MOP). 
This notion was not picked up again until the early 1980's when Pedersen and Rees proposed a similar ap- 
proach to modelling antibody combining sites based on a more extensive analysis of antibody structures (de 
la Pas et al., 1986). 

Those essentially knowledge-based procedures are best exemplified for antibodies by the work of Chothia 
55 & Lesk (Chothia et al., 1986) who, in 1986, extended and modified the MOP procedure by introducing the con- 
cept of "key" residues. These residues allow the further subdivision of CDRs of the same length into "canonical" 
structures which differ in having residues at specified positions that, through packing, hydrogen bonding or 
the ability to assume unusual values of the torsion angels <J>, y and o, determine the precise CDR conformation 
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(Chothia et al., 1989). Similar knowledge-based methods have been proposed for predicting loop conforma- 
tions in general (Thornton et al., 1988; Tramontano et al., 1989). These methods rely on the crystallographic 
database of protein structures. However, none of the above knowledge-based methods has been totally suc- 
cessful. In particular, the MOP or canonical structure approaches have succeeded in modelling only five of 

5 the six CDRs. This stems from the fact that the third CDR of the heavy chain, H3 f is more variable in sequence, 
length and structure than any of the other CDRs. 

To deal with this problem several groups have attempted to use ab initio methods to model the combining 
site (Bruccoleri and Karplus, 1987). The requirement with such methods is that the total allowable conforma- 
tional space accessible to a particular CDR is sampled. Typical of purely geometric approaches is that of Go 

w & Sheraga (Go and Sheraga, 1 970) and more recently Palmer & Sheraga (Palmer and Sheraga, 1 991 ), where 
the problem is reduced to one in which the central region of the polypeptide backbone, having characteristic 
bond length and bond angles, is constructed between the end points of the loop (CDR if an antibody loop) by 
a "chain closure" algorithm. In a modification of this algorithm, Bruccoleri & Karplus (Bruccoleri and Karplus, 
1987) introduced an energy minimization procedure which greatly expanded the domain of conformational 

15 space searched during the chain closure procedure. This modification is incorporated into the conformational 
search program CONGEN (Bruccoleri and Karplus, 1987), which also allows the user to choose any set of stan- 
dard bond length and bond angels such as the CHARMM (Brooks et al., 1983) standard geometry parameter 
sets. Other approaches such as minimization (Moult and James, 1986), or molecular dynamics (Fine et al., 
1986) either fail to saturate conformational space or are unable to deal with the problem of long CDRs. Which- 

20 ever of the ab initio methods is employed however, the problem is one of defining the selection criteria in such 
a way as to allow the unambiguous identification of the correct structure (in this context correct is defined by 
reference to an appropriate X-ray structure) within the ensemble of candidates, for every CDR. To date this 
has not been possible. 

Recently a more holistic approach has been taken to the modelling of CDRs which combines the advan- 
25 tages of knowledge- based and ab initio methods in a single algorithm known as CAMAL (Combined Algorithm 
for Modelling Antibody Loops) (Martin et al., 1989; Martin et al., 1991). Previously this algorithm has been used 
to model individual CDRs in the presence of the crystal structure conformations of the other five. As is dem- 
onstrated below, CAMAL is able to predict the backbone conformations of all six CDRs of the antibody com- 
bining site to an accuracy approaching that of medium resolution x-ray structures. In addition the algorithm 
30 includes a procedure for selecting and fitting together the light and heavy chain framework regions prior to 
generation of CDR conformations, thus making possible the prediction of the entire variable region. Further- 
more a new Monte Carlo (MC) simulated annealing method has been developed for the determination of side- 
chain conformations. 

35 The Framework Region 

Antibody framework regions consist of conserved p-strands that form the (3- barrel structure characteristic 
of immunoglobulin V-type regions. In the procedure described here each V-region is built from a database of 
known antibody structures, using sequence homology for selection of the light (L) and heavy (H) chain V-do- 

40 mains. The two domains are then paired by least squares fitting on the most conserved strands of the antibody 
p-barrel (Table 2 and Figures 5 & 6. The strand orientations were determined by analyzing the barrels of known 
antibody crystal structures. Eight antibodies were analyzed using a multiple structure fitting program as follows. 
Seven structures were fitted onto one of the set selected at random and mean coordinates were calculated. 
All eight structures were then fitted onto these mean coordinates and new mean coordinates determined. This 

45 procedure was iterated until the mean coordinate set converged (5-10 cycles). The variance for the mean co- 
ordinates at each barrel point (N,Ca,C) was calculated. In Figure 5 this variance is plotted against the projected 
positions of these points onto the conjugate axis of the barrel. 

Strand 8 and all but two residues of strand 7 in both light and heavy chains were eliminated as they showed 
deviations greater than 3a (standard deviation units) from the mean coordinates. These two strands comprised 

50 the takeoff points of CDR H3, and suggests that any knowledge- based prediction of CDR H3 would have to 
account not only for sequence and length variation in the CDR itself, but also for the position of the participating 
strands. The remaining mean coordinates were used as a scaffold onto which the L and H chains were fitted. 
Strands 7 and 8 in the final framework were obtained from the database structure used in the construction. 
The framework strands are marked + in the multialignment in Table 2. 

55 The sidechains were then replaced using a 'maximum overlap' method, in which sidechain templates were 

fitted on backbone atoms with the sidechain torsion angles being adjusted to match those of equivalent torsions 
in the parent sidechain. 
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The Combining Site 

The procedure for predicting the structure of combining sites combines a database search with a confor- 
mational search procedure. The architecture of the program suite to perform this task is outlined in Figure 7. 

s The database search utilizes distance constraints for each of the six CDR loops determined from known 

antibody structures. These constraints were determined by calculating Ca-Cct distances within known loops 
and using a search range of x + 3.5a (the mean ± 3.5 standard deviation units). A database containing all the 
proteins in the Brookhaven Protein Databank (Bernstein etal., 1977) is then searched for fragments which sat- 
isfy the constraints for a loop of the required length. The middle section of the loop is then deleted and recon- 

10 structed using the conformational search program CONGEN (Bruccoleri and Karplus, 1987). For loops of six 
or seven residues, the structure database appears to saturate the conformational space available to the back- 
bone adequately and only sidechains are built by conformational search. Loops shorter than six residues are 
built by conformational search alone since this is computationally feasible and the number of loops selected 
from the database becomes unacceptably large as loop length decreases. 

15 When modelling a complete combining site, loops of 6 or more residues are modelled individually with the 

other loops absent. If the loops are built consecutively, small errors can accumulate leading to a poor result 
(Martin, 1990). All the loop conformations are then evaluated using a solvent modified potential, which ex- 
cludes the attractive van derWaals and electrostatic terms of the non-bonded energy function contained within 
the GROMOS (Aqvist et al., 1985) potential. The lowest five energy conformations are selected and filtered 

20 using a "structurally determining residue" algorithm (FILTER), based on backbone torsion angles observed in 
the original database loops. Since the database search is not used for the shortest loops of 5 residues or fewer, 
the FILTER algorithm cannot be used. Energy is thus the only available selection criterion and the short loops 
are built last, in the presence of the longer loops. 

25 Side Chains 

The determination of sidechain positions was previously done using the iterative sidechain determination 
algorithm described by Bruccoleri et al. (Bruccoleri and Karplus, 1987). Unfortunately the CHARMM (Brooks 
et al., 1983) force field fails to select the correct conformations of exposed hydrophobic sidechains. There is 
30 no penalty for having an exposed uncharged atom, without solvent present. CONGEN is also unable to saturate 
the conformational space for a large number of sidechains (more than 6 residues). 

Recently Lee etal. (Lee and Levitt, 1991; Lee and Subbiah, 1991) has proposed a method for searching 
conformational space for a large number of sidechains using MC simulated annealing. A simple energy function 
is used for the evaluation of conformations generated by a biased random walk: 

35 

£ = ]Te 0 ( (£2) 6 -2(^2) 12 ) + K o -COS(30>) 

40 Where the first term is a simple Lennard-Jones potential which evaluates the non-bonded contacts between 
the atoms in a given molecule, the second term is a simple torsional term which only applies to C-C bonds. 
The torsional term biases the function towards 60° rotamers. e Q and Kq are constants. The metropolis function: 

is used to evaluate the energy function. Any move which results in a decrease in energy is accepted, and any 
move which results in a positive 5E is only accepted with the probability P. This simple method can be used 
to search the large conformational space defined by a set of torsion angles in amino-acid sidechains, and find 
or define the global minimum which exist for a set of sidechains. Tis the simulation temperature. 

When searching sidechain conformations using this method the simulation system usually gets trapped 
in an energetic minima well before the global minimum is encountered, at a high temperature, without the sol- 
ution space having been searched sufficiently. This problem can be solved by truncating the Lennard-Jones 
potential, thus allowing atoms to pass through each other. In reality this function would converge towards in- 
finity when the distance r between the atoms approaches zero. 

The evaluation of sidechain conformations generated is done solely on the basis of energy, for internal 
(core) residues, since good van der Waal's interactions are considered to be equal to a good packing of the 
sidechains. The situation becomes more complicated when trying to predict the conformation of surface resi- 
dues. The lowest van der Waal's interaction is obtained by a combination of sidechain conformations which 
minimize the overlap of atoms, this means that the lowest energy is obtained with extended conformations of 
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sidechains, without considering good packing of sidechains. 

Using the fact that hydrophobic, bulky residues wilt be shielded by the hydrophilic sidechains, and will be 
buried in the surface, it is possible to generate a simple function which will evaluate these macroscopic ob- 
servations. These functions can either be implemented in the objective evaluation function of the Monte Carlo 
5 simulation, or as is done here, added as a post processing step. Including an accessibility/hydrophobicity term 
in the evaluation function would slow down the calculation considerably, hence the term has been added as 
a post processing function. The function used is a sum of the product of relative exposed surface area multiplied 
by the residual hydrophobicities. The hydrophobicities used are taken from Cornette et al. (Cornette et al., 
1987). 



n 



15 



^ conformation Z^t ^iral'^izel 



n is the number of sidechains reconstructed. The surface area is calculated using the tesselated icosahedron 
approach (Chau and Dean, 1987), which is not very precise (0.1 percent), but is able to evaluate a large number 
of conformations. The function is evaluated for the final 2,000 conformations and the lowest value conformation 
selected as the best. 

20 Using this simple approach it is possible to integrate over a large phase space with many degrees of free- 

dom, and get a complete sampling of the space. 



Predicted Structures of an Anti-hapten, Antl-peptlde and Two Ant I- protein Antibodies 

25 In the following section the predicted structures of four different antibody F v regions are presented and 

analyzed. The antibodies are: 

• Gloop-2 (Darsley and Rees, 1985), an anti-lysozyme antibody whose Fab structure was determined by 
Jeffrey et al., (Jeffrey et al., 1991) and which was used as a learning exercise during the development 
of CAMAL. 

30 • D1.3 (Amit et al., 1986), an anti-lysozyme antibody whose uncomplexed F v coordinates were supplied 

by R. Poljak et al. after the model coordinates had been deposited. 

• 36-71 (Rose et al., 1990), an anti-phenylarsonate antibody whose Fab structure was carried out by D. 
R. Rose, etal., and whose coordinates were obtained after the model coordinates had been deposited. 

• 3D6 (Grunow et al., 1988), an anti-protein (GP41 of HIV) antibody whose Fab structure was carried out 
35 by D. Carter et al. (Carter, 1991) and whose coordinates were obtained after the model coordinates had 

been deposited. For this antibody, the model was generated using the canonical loop method of Chothia 
& Lesk (Chothia etal., 1989; Chothia et al., 1986) for CDRs L1, L2, H1 and H2, while L3and H3, which 
cannot be modelled using canonical structures, were constructed using CAMAL. 
Ail four models were subjected to both restrained and unrestrained energy minimization using the DIS- 
40 COVER (TM Biosym Technology) potential with 300 cycles of steepest descents, followed by conjugate gra- 
dient minimization until convergence to within 0.01 Kcal occurred. 

The resolution and R-factors of the x-ray structures are given in Table 3 together with the parent frame- 
works selected in building the models. The structures and models were compared by global fits of the loops. 
The p-barrel strands 1 to 6, as described above, were least squares fitted and the RMS deviation was then 
45 calculated over the loops. The backbone (N,Ca,C) RMS values for fitting model and crystal structure frame- 
works were between 0.4 and 0.9 A, illustrating the conservation of the core p-barrel. Using all eight strands 
RMS deviations between 0.6 and 1.2 A were observed. 

Global fits (Table 4) give a more realistic measure of the accuracy of the model than a local least-squares 
fit over the loops since they account for the overall positioning of the loops in the context of the F v structure. 
50 Local fits, which give lower RMS deviations, are also shown in Table 4. Differences between local and global 
RMS deviations arise from differences in V H /V L domain packing and differences in loop 'take off angles and 
positions. 

Table 5 shows the canonical (oops selected from modelling 3D6. Backbone structures of the modelled 
CDRs, superimposed on the x-ray structures after global fitting are shown in Figure 8. General features and 
55 points of interest for each of the six CDRs are discussed below. 
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Analysis of the CDR Regions 

During the comparison of CDR conformations in the V-region models and the x-ray Fab structures it was 
observed that at certain positions in a CDR, the peptide backbone may adopt either of two conformations by 

5 undergoing a "peptide flip" (1,4 shift). This phenomenon is also seen in type 2 p-turns (Paul et al., 1990). Dy- 
namics simulations of p-turns show that the transformation energy between <j>1 = -00, xj/1 = -30, $2 = -90, y2 
= 0 and <(>1 - -00, y1 = 120, <|>2 = 90, y2 = 0 has a maximum value of 5 kcal (Paul et al., 1990). This is low 
enough to allow selection of either conformation. The peptide flip is observed within several canonical classes 
(as described by Chothia et al. (Chothia et al., 1989)) and the hydrogen bonding pattern used to determine 

10 the conformation of a canonical class does not disallow the peptide flip. Any modelling procedure should there- 
fore take these, or any other multiple conformations, into consideration where the transformation energies are 
sufficiently low to permit population of the different conformational forms. Table 6 shows an example of the 
"peptide-f lip" phenomenon from the crystallographic database of antibody structures. It should be noted that 
a single crystal structure will not show multiple conformations since the crystallization will 'freeze out* one of 

15 the conformations. During the modelling procedure the two populations of conformers are easily extracted from 
a set of ab initio generated loops, by using a torsional clustering algorithm. 

CDR-L1 

20 In Gloop-2 and D1.3, all five low energy conformations were very similar with RMS deviations differing by 

less than 0.25 A (backbone) and 0.35 A (all atoms). The FILTER algorithm was unable to distinguish between 
the conformations and the lowest energy structure was selected. 

Although CDR-L1 of 3D6 was originally built using the canonical loop from HyHEL-10, the mid-section was 
rebuilt by conformational search, for the following reason. HyHEL-10 and REI CDR-L1 loops are placed in the 

25 same canonical ensemble (Chothia et al., 1989) although they contain a 1-4 shift (peptide flip) relative to one 
another between the fifth and eighth residues of the loop (residues 28-31) (see Table 6). 

36-71 shows the same 1-4 shift between the model and crystal structure CDRs. Both crystal structure 
and model were compared with other loops of the same canonical class as defined by Chothia et al. (Chothia 
et al., 1989). It was found that the hydrogen bonding pattern which determines the conformation was con- 

30 served. 

CDR-L2 

CDR-L2 of D1 .3 has two adjacent threonines (49, 50) which in the x-ray structure are packed against the 
35 tyrosine at the fourth position of CDR-H3, thus minimizing the exposed hydrophobic sidechains. In the un- 
minimized model the threonine sidechains are exposed to the solvent, but after energy minimization, this pack- 
ing is observed. 

CDR-L3 

40 

In Gloop-2 t D1.3 and 36-71 the proline at the seventh position in the loop is correctly predicted in the cis 
conformation. It has previously been suggested that the conformation of CDR-L3 is dictated by the presence 
of a proline in position 8 or 9 (Chothia et al., 1 989) within the loop. 3D6 does not have a proline in either position. 
Only 7 out of 290 CDR-L3 sequences (Kabat et al., 1987) lack a proline at both positions and in all of the pub- 
45 lished x-ray structures this proline is present. This is an example of a situation where either a new canonical 
class may need to be defined or where the canonical rule breaks down altogether, and an alternative method 
must be employed. 

The 3D6 L3 loop is 7 residues in length and was built using database loops alone where conformational 
space is saturated by means of fragments selected from the crystallographic database (Global RMS: 2.01 A, 
so N.Ca.C), and by using CAMAL (Construction: Q[Q(YNS)Y]S, Global RMS: 1.97 A, N,Ca,C). The similarity of 
the structures generated by the two procedures illustrates the utility of the database search and suggests that, 
for shorter loops it is capable of saturating the available conformational space. 

CPR-H1 

55 

Using the Kabat and Wu definition of CDR-H1 places this loop as an extension of the p-sheet The ex- 
tended nature of this stretch of peptide limits its conformational flexibility and CDR-H1 is generally modelled 
accurately (Martin et al., 1989; Chothia et al., 1989). 
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In Gloop-2 and D1 .3, the Phe or Tyr sidechain at the second position in the loop is poorly placed and packs 
against Leu at the penultimate position in HFR1 (see Table 2). 36-71 has a well-placed Asn at this position, 
rather than the more common bulky hydrophobic sidechain. 

5 CDR-H2 

CDR-H2 of 36-71 is simitar in sequence to F19.9 (Strong et al., 1991), (36-71: YNNPGNGYIA (SEQ ID 
NO:492); F19.9: YINPGKGYLS (SEQ ID NO:493)). While the structurally determining residues specified by 
Chothia and Lesk (Chothia et al., 1989) are conserved, the backbone conformations are different: F19.9 has 
10 a bulge at the -PGN- Gly, compared with 36-71 , giving the loop a 'kink' in the middle. The model of 36-71 shows 
a 1-4 shift, though the sidechains are still well placed. 

In Gloop-2, the all atom RMS deviation is poor (3.00 A) (Jeffrey et al. v 1991) when compared with the P2j 
crystal structure, owing to rotations of the Phe at position 3 in the loop and Tyr at position 10 by approximately 
120 Q about the %2 torsion angle. Gloop-2 has been solved in two different crystal forms, P2, and P1 (Jeffrey 
15 et al., 1991; Jeffrey, 1989). When compared with the P1 structure, the sidechains are placed almost perfectly 
and the all atom RMS (global fit) drops to 2.23 A. 

This concerted sidechain motion between crystal forms illustrates the effects of crystallization conditions 
on surface sidechain placement. Even though surface sidechains may show low temperature factors indicating 
low mobility in the crystal, their mobility in solution may be high. In the Gloop-2 P1 structure, the mean side- 
20 chain temperature factor for the F v domain is 13.46 (a = 8.20) while the sidechains of these two residues of 
H2 show mean temperature factors of 5.56 (a = 0.68) for the Phe at position 3 and 7.10 (a = 1.73) for the Tyr 
at position 10. 

CDR-H3 

25 

CDR-H3 is the most variable of the six CDR's with all lengths up to 21 residues being represented in Kabat 
et al., (Kabat et al., 1987). This extreme variability results from V-D-J splicing (Schilling et al., 1980) and has 
always been a problem when attempting to model antibodies. Such loops may be divided into short (up to 7 
residues), medium (up to 14 residues) and long (15 or more residues). Using the CAMAL procedure, short and 
30 medium CDR-H3's can be modelled as accurately as other CDR's of similar lengths. Although long CDR-H3's 
are more difficult and cannot, at present, be built to the same accuracy, the chain trace is still correct. 

It is unlikely that the longer loops consist of 'pure' loops (i.e., all random coil or turn). In crystal structures 
of antibodies with medium to long CDR-H3 loops (McPC603 (Rudikoff et al., 1981): 11 amino acids (aa); KOL 
(Marquartetal., 1980): 17 aa; F19.9 (Lascombe et al., 1989): 15 aa) the loops consist of a disordered p-sheet 
35 extension from the p-barrel core and a 5-8 residue random coil/turn connecting these two strands. 

To determine the nature of medium to long loops (>8 residues) which satisfy the CDR-H3 constraints, a 
complete search of the Protein Databank for loops of length 8-20 residues, was performed using the inter-Ca 
distance constraints determined from known antibody crystal structures for CDR-H3. The resulting loops were 
then analyzed using the DSSP (Kabsch and Sander, 1983) program, which is able to assign secondary struc- 
40 ture to polypeptide structures. The amount of secondary structure for each length of loop was calculated, and 
it was observed that for loops longer than 12 residues the amount of secondary structure within each of the 
classes described in DSSP was constant. The number of loops selected is also constant (approximately 150 
loops) for loops longer than 12 residues. A closer inspection of each of the length ensembles shows indeed 
that the loops are the same between the groups. 
45 This analysis shows that, like the long CDR-H3 crystal structures, the selected fragments consist of p- 

strands connected by 5-8 residue loops. For loops above 12-13 residues in length, the same loops are selected, 
but with extensions to the p-strands. This is called the "sliding-ladder" effect. In addition, the maximum size 
of a random coil or turn fragment in any of the structures contained in the Protein Databank tends not to exceed 
8 residues, as determined by DSSP. This implies that the conformational space of longer loops is not saturated 
50 by the database and, although it is unlikely that long loops in antibodies will differ significantly from long loops 
in other structures, confidence in the prediction must be correspondingly reduced. 

By how much is the usefulness of the CAMAL algorithm reduced by this observation ? 

The frequency of occurrence of different CDR-H3 lengths in antibody sequences described by Kabat et 
al. (Kabat et al., 1987) was analyzed. Figure 10 shows that more than 85% of H3 loops have lengths between 
55 4 and 14 residues which can be modelled accurately by the CAMAL algorithm. 

CDR-H3 of D1 .3 is of average length (8 residues), though no loops of this length are seen in the available 
antibody structures. The crystal structure coordinate set showed an RMS of 1.9 A compared with the model. 

The 36-71 loop is 12 residues long. The conformation is correctly predicted as a short loop connecting an 
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extension of the p-sheet. 

The 3D6 H3 loop is 17 residues long. While KOL (Marquart et al. v 1980) has the same length it has only 
one residue in common with 3D6 and only one conservative mutation. There is thus no reason to believe that 
the conformations would be similar. The final predicted conformation of 3D6 is an extended p-sheet, as in the 
5 crystal structure. The difference between the predicted and the crystal structure of 3D6-H3 is due to a twist 
of 5-7° in the extended p-sheet loop (see Figures 9A-9D). Such a twist has also been observed for complexed 
and uncomplexed antibodies by Wilson et al. (Wilson and others). This suggests that long CDR-H3 loops may 
be flexible and actively involved in antigen binding. 

w The Complete Variable Region 

Prediction of the strand positions and V L -V H orientation in the framework p-barrel was exact for all of the 
four antibodies. The backbone (N.Ca.C) RMS deviations from the crystal structures were between 0.56 and 
0.86 A, despite the fact that, in all cases the V L and V H regions of a particular model were derived from different 

15 antibody structures. This suggests that this method will do well in procedures such as humanization (Gorman 
et al., 1991), where correct framework positioning is important. The backbones of all six CDRs in all four an- 
tibodies are essentially correctly predicted, as shown in Figure 8. There are two important points to make about 
these predictions. First, the position of each CDR on its framework barrel is correct. Thus, CDR-framework 
interactions can be conf tdentiy monitored. The only deviation from the x-ray structure is CDR-H3 of antibody 

20 3D6 which has been previously discussed. Second, the all atom RMS deviation between models and x-ray 
structures is dominated by sidechain positions. In most instances this deviation is due to a small number of 
incorrectly positioned, exposed sidechains (for example, in D1 .3 the only sidechains which are incorrectly pre- 
dicted are Tyr 9 of L1 , Trp 4 of L3, Tyr 2 of H1 and Tyr 4 of H3). Since each CDR is constructed In the absence 
of other CDRs, the force field may choose a rotamer which is 120° away from that found in the crystal structure. 

25 This effect has also been observed by Lee et al. (Lee and Levitt, 1991). 

Conclusion 

For antibodies having CDR H3 regions of 14 residues or less the complete variable domain can be modelled 
30 to an accuracy approaching that of medium resolution x-ray structures. For antibodies with longer H3 loops 
the CAMAL algorithm is likely to need an additional procedure in which molecular dynamics simulations are 
also incorporated. 

The canonical approach of Chothia et al. appears to work well (at least in modelling backbones) where it 
may be applied and may be used successfully in combination with the CAMAL procedure. 
35 One important observation that has emerged from these studies is that a given loop can exist in several 

conformations. In particular, this seems likely for CDR-L1 and, to a lesser extent, CDR-L3 and longer CDR- 
H3's. A simple combinatorial calculation shows that, if each of these three loops can exist in three separate 
conformations, a given combining site can have 3 3 = 27 different topographies. Clearly, this would explain the 
origins of cross reactivity and would allow for induced fit of antigens. 
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Antibody 


Resolution 


R-factor 


Framework Model 
Light Heavy 


Gloop-2 


2.80 


2L.2 


REI HyHEL-5 


D1.3 






REI NEW 


36-71 


1.90 


20.9 


Gloop2 NEW 


3D6 


2.70 


17.7 


REI KOL 



Table 3: Details of the antibody crystal structures against which the models were compared and 
the parent frameworks used to build the models. Resolution data for D1.3 has not yet been 
published. 
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Loop 


Canonical 


Sequence 


SEQ ID NO 


LI 


HyHEL-10 


RASQS I S RWL A 


518 




(3D6) 


RASQS IGNNLH 


497 


L2 


REI 


E A S N D L A 


519 




(3D6) 


KASSLES 


501 


HI 


McPC603 


DFYME 


520 




(3D6) 


DYAMH 


509 


H2 


KOL 


I I WDDGSDQ 


521 




(3D6) 


I SWDS S S I G 


513 



Table 5: Canonical loop* selected for the model of 3D6(taken from Chothia et al (1989) ). 

15 



Residue Number 


>4 


25 


26 


27 


28* 


29* 


REI Sequence 


Q 


A 


S 


Q 


S 


I 


<t>/4> 


-/I 38 


-103/157 


-96/7 


-158/142 


-40/108 


-112/9 


HyHEL-10 Sequence 


R 


A 


S 


Q 


S 


I 


<t>/1> 


-/108 


-85/135 


-88/64 


172/160 


-64/-38 


9/63 


Residue Number 


30* 


31* 


32 


33 


32 




REI Sequence 


I 


K 


Y 


L 


N 


SEQ ID NO: 522 


<t>l* 


79/-77 


-146/21 


-104/89 


-143/133 


-144/- 




HyHEL-10 Sequence 


G 


N 


N 


L 


H 


SEQ ID NO: 518 


4>M> 


-63/107 


85/-15 


-105/72 


-129/118 


-126/- 





Table 6: Backbone ^ and0 angles of residues in CDR-Ll from HyHELrlO and REI classified in the 
same canonical group by Chothia et at ( 1989). The residues exhibiting a peptide flip are indicated 
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SEQUENCE LISTING 

GENERAL INFORMATION 

(i) APPLICANT: PEDERSEN , Jan T. 

SEARLE, Stephen M.J. 

REES, Anthony R. 

ROGUSKA, Michael A. 

GUILD, Braydon C. 

(ii) TITLE OF INVENTION: SURFACE RESIDUE VENEERING OF RODENT 
ANTIBODIES 

(iii) NUMBER OF SEQUENCES: 522 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: Sughrue, Mion, Zinn, Macpeak & Seas 

(B) STREET: 2100 Pensylvania Avenue r N.W. 

(C) CITY: Washington 

(D) STATE: D.C. 

(E) COUNTRY : United States 

(F) ZIP: 20037-3202 

(V) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: HP 9000/700 Workstation 

(C) OPERATING SYSTEM: UNIX 

(D) SOFTWARE: In house 

(vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: 07/942,245 

(B) FILING DATE: 09-SEP-1992 

(C) CLASSIFICATION: 

(ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: (202) 293-7060 

(B) TELEFAX: (202) 293-7860 

(C) TELEX: 6491103 

(1) INFORMATION FOR SEQ ID NO:l 

(i) SEQUENCE CHARACTERISTICS: 

~ " (A) LENGTH: 109 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l: 

Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Leu Gly 
15 10 15 
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Glu Arg Val Ser Leu Thr Cys Arg Ala Ser Gin Glu lie Ser Gly Tyr 

20 25 30 

Leu Ser Trp Leu Gin Gin Lys Pro Asp Gly Thr lie Lys Arg Leu lie 

35 40 45 

Tyr Ala Ala Ser Thr Leu Asp Ser Gly Val Pro Lys Arg Phe Ser Gly 
50 55 60 

Arg Arg Ser Gly Ser Asp Tyr Ser Leu Thr He Ser Ser Leu Glu Ser 
65 70 75 80 

Glu Asp Phe Ala Asp Tyr Tyr Cys Leu Gin Tyr Leu Ser Tyr Pro Leu 

85 90 95 

Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys Arg Ala 

100 105 

(2) INFORMATION FOR SEQ ID NO: 2 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 109 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:2: 

Asp He Gin Met Thr Gin Ser Pro Ala Ser Leu Ser Ala Ser Val Gly 
15 10 15 

Glu Thr Val Thr He Thr Cys Arg Ala Ser Gly Asn He His Asn Tyr 

20 25 30 

Leu Ala_Trp Tyr Gin Gin Lys Gin Gly Lys Ser Pro Gin Leu Leu Val 

35 40 45 

Tyr Tyr Thr Thr Thr Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 
50 55 60 

Ser Gly Ser Gly Thr Gin Tyr Ser Leu Lys He Asn Ser Leu Gin Pro 
65 70 75 80 

Glu Asp Phe Gly Ser Tyr Tyr Cys Gin His Phe Trp Ser Thr Pro Arg 

85 90 95 
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Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Lys Arg Arg 

100 105 

(3) INFORMATION FOR SEQ ID NO: 3 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 107 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 

Asp lie Val Leu Thr Gin Ser Pro Ala lie Met Ser Ala Ser Pro Gly 
1 5 10 15 

Glu Lys Val Thr Met Thr Cys Ser Ala Ser Ser Ser Val Asn Tyr Met 

20 25 30 

Tyr Trp Tyr Gin Gin Lys Ser Gly Thr Ser Pro Lys Arg Trp lie Tyr 

35 40 45 

Asp Thr Ser Lys Leu Ala Ser Gly Val Pro Val Arg Phe Ser Gly Ser 
50 55 60 

Gly Ser Gly Thr Ser Tyr Ser Leu Thr lie Ser Ser Met Glu Thr Glu 
65 70 75 80 

Asp Ala Ala Glu Tyr Tyr Cys Gin Gin Trp Gly Arg Asn Pro Thr Phe 

90 95 



Gly Gly Gly Thr Lys Leu Glu lie Lys Arg Ala 

100 105 

(4) INFORMATION FOR SEQ ID NO: 4 

Ti) 'SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 109 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:4: 

Asp lie Val Leu Thr Gin Ser Pro Ala Thr Leu Ser Val Thr Pro Gly 
15 10 15 
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Asn Ser Val Ser Leu Ser Cys Arg Ala Ser Gin Ser lie Gly Asn Asn 

20 25 30 

Leu His Trp Tyr Gin Gin Lys Ser His Glu Ser Pro Arg Leu Leu lie 

35 40 45 



Lys Tyr Ala Ser Gin Ser lie Ser Gly lie Pro Ser Arg Phe Ser Gly 
50 55 60 

Ser Gly Ser Gly Thr Asp Phe Thr Leu Ser lie Asn Ser Val Glu Thr 

65 70 75 80 

Glu Asp Phe Gly Met Tyr Phe Cys Gin Gin Ser Asn Ser Trp Pro Tyr 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Lys Arg Ala 

100 105 

(5) INFORMATION FOR SEQ ID NO: 5 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 108 amino acids 

(B) TYPE: amino acid 

( C) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 

Glu lie Val Leu Thr Gin Ser Pro Ala lie Thr Ala Ala Ser Leu Gly 
15 10 15 

Gin Lys Val Thr lie Thr Cys Ser Ala Ser Ser Ser Val Ser Ser Leu 

20 25 30 

His Trp Tyr Gin Gin Lys Ser Gly Thr Ser Pro Lys Pro Trp lie Tyr 
- 35 40 45 

Glu lie Ser Lys Leu Ala Ser Gly Val Pro Ala Arg Phe Ser Gly Ser 
50 55 60 

Gly Ser Gly Thr Ser Tyr Ser Leu Thr lie Asn Thr Met Glu Ala Glu 

65 70 75 80 

Asp Ala Ala lie Tyr Tyr Cys Gin Gin Trp Thr Tyr Pro Leu lie Thr 

85 ** 90 95 



37 



BP 0 592 106 A1 



Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys Arg Ala 

100 105 
(6) INFORMATION FOR SEQ ID NO: 6 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 112 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 
Glu Ser val Leu Thr Gin Pro Pro Ser Ala Ser Gly Thr Pro Gly Gin 

- 5 10 15 



1 



Arg val Thr lie Ser Cys Thr Gly Thr Ser Ser Asn He Gly Ser He 

20 25 

Thr Val Asn Trp Tyr Gin Gin Leu Pro Gly Met Ala Pro Lys Leu Leu 

35 40 45 

He Tyr Arg Asp Ala Met Arg Pro Ser Gly Val Pro Thr Arg Phe Ser 

50 55 

Gly Ser Lys Ser Gly Thr Ser Ala Ser Leu Ala He Ser Gly Leu Glu 

65 70 75 

Ala Glu Asp Glu Ser Asp Tyr Tyr Cys Ala Ser Trp Asn Ser Ser Asp 



85 90 95 



Asn Ser Tyr Val Phe Gly Thr Gly Thr^Lys Val Thr Val Leu^Gly Gin 



100 



105 



(7) INFORMATION FOR SEQ ID NO: 7 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 115 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7: 

Asp lie Val Met Thr Gin Ser Pro Ser Ser Leu Ser Val Ser Ala^Gly 
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Glu Arg Val Thr Met Ser Cys Lys Ser Ser Gin Ser Leu Leu Asn Ser 

20 25 30 

Gly Asn Gin Lys Asn Phe Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin 

35 40 45 

Pro Pro Lys Leu Leu lie Tyr Gly Ala Ser Thr Arg Glu Ser Gly Val 
50 55 60 

Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr 

65 70 75 80 

lie Ser Ser Val Gin Ala Glu Asp Leu Ala Val Tyr Tyr Cys Gin Asn 

85 90 95 

Asp His Ser Tyr Pro Leu Thr Phe Gly Ala Gly Thr Lys Leu Glu lie 

. 100 105 110 

Lys Arg Ala 
115 

(8) INFORMATION FOR SEQ ID NO: 8 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 103 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 

Ser Val Leu Thr Gin Pro Pro Ser Val Ser Gly Ala Pro Gly Gin Arg 
15 10 15 

Val Thrill® Ser cys Thr Gly Ser Ser Ser Asn lie Gly Ala Gly Asn 

20 25 30 

His Val Lys Trp Tyr Gin Gin Leu Pro Gly Thr Ala Pro Lys Leu Leu 

35 40 45 

lie Phe His Asn Asn Ala Arg Phe Ser Val Ser Lys Ser Gly Ser Ser 
50 55 60 

Ala Thr Leu Ala lie Thr Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr 

65 70 75 80 
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Tyr Cys Gin Ser Tyr Asp Arg Ser Leu Arg Val Phe Gly Gly Gly Thr 

85 90 95 

Lys Leu Thr Val Leu Arg Gin 

100 

(9) INFORMATION FOR SEQ ID NO: 9 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 114 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9: 

Asp Val Val Met Thr Gin Thr Pro Leu Ser Leu Pro Val Ser Leu Gly 
15 10 15 

Asp Gin Ala Ser lie Ser Cys Arg Ser Ser Gin Ser Leu Val His Ser 

20 25 30 

Gin Gly Asn Thr Tyr Leu Arg Trp Tyr Leu Gin Lys Pro Gly Gin Ser 

35 40 45 



Pro Lys Val Leu lie Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro 
50 55 60 

Asn Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lie 

65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Phe Cys Ser Gin Ser 

85 90 95 

Thr His Val Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Lys 

" 100 105 110 



Arg Ala 



(10) INFORMATION FOR SEQ ID NO: 10 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 109 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 

Asp lie Gin Met Thr Gin Thr Thr Ser Ser Leu Ser Ala Ser Leu Gly 
!> 5 10 15 

Asp Arg Val Thr lie Ser Cys Arg Ala Ser Gin Asp lie Ser Asn Tyr 

20 25 30 

Leu Asn Trp Tyr Gin Gin Lys Pro Asp Gly Thr Val Lys Leu Leu Val 

35 40 45 

Tyr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly 
50 55 60 

Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr lie Ser Asn Leu Glu His 

65 70 75 80 

Glu Asp lie Ala Thr Tyr Phe Cys Gin Gin Gly Ser Thr Thr Pro Arg 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Lys Arg Arg 

100 105 

(11) INFORMATION FOR SEQ ID NO: 11 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 109 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11: 

Asp lie Gin Met Thr Gin lie Pro Ser Ser Leu Ser Ala Ser Leu Gly 

15 10 15 

Asp Arg Val Ser lie Ser Cys Arg Ala Ser Gin Asp lie Asn Asn Phe 

20 25 30 

Leu Asn Trp Tyr Gin Gin Lys Pro Asp Gly Thr He Lys Leu Leu He 

35 40 45 

Tyr Phe Thr Ser Arg Ser Gin Ser Gly Val Pro Ser Arg Phe Ser Gly 
50 55 60 
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Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr lie Ser Asn Leu Glu Gin 
65 70 75 80 

Glu Asp lie Ala Thr Tyr Phe Cys Gin Gin Gly Asn Ala Leu Pro Arg 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys Arg Ala 

100 105 

(12) INFORMATION FOR SEQ ID NO: 12 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 107 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 
Asp He Gin Met Thr Gin Ser Pro Ser Thr Leu Ser Ala Ser Val Gly 

15 10 15 

Asp Arg Val Thr He Thr Cys Arg Ala Ser Gin Ser lie Ser Arg Trp 

20 25 30 

Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Val Pro Lys Leu Leu He 

35 40 45 

Tyr Lys Ala Ser Ser Leu Glu Ser Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr He Ser Ser Leu Gin Pro 

65 70 75 80 

Asp Asp Phe Ala Thr Tyr Tyr Cys Gin Gin Tyr Asn Ser Tyr Ser Phe 

85 90 95 

Gly Pro Gly Thr Lys Val Asp He Lys Arg Thr 

100 105 

(13) INFORMATION FOR SEQ ID NO: 13 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 104 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 

Gin Val Gin Leu Gin Gin Ser Gly Thr Glu Leu Ala Arg Pro Gly Ala 
15 10 15 

Ser Val Arg Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Thr Phe 

20 25 30 

Gly lie Thr Trp Val Lys Gin Arg Thr Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Glu He Phe Pro Gly Asn Ser Lys Thr Tyr Tyr Ala Glu Arg Phe 
50 55 60 

Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Thr Thr Ala Tyr 
65 70 75 80 

Met Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys 

85 90 95 



Ala Arg Glu He Arg Tyr Trp Gly 

100 

(14) INFORMATION FOR SEQ ID NO: 14 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 107 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14: 

Gin Val Gin Leu Lys Glu Ser Gly Pro Gly Leu Val Ala Pro ser Gin 
15 10 15 

Ser Leu Ser He Thr Cys Thr Val Ser Gly Phe Ser Leu Thr Gly Tyr 

20 25 30 

Gly Val Asn Trp Val Arg Gin Pro Pro Gly Lys Gly Leu Glu Trp Leu 

35 40 45 

Gly Met He Trp Gly Asp Gly Asn Thr Asp Tyr Asn Ser Ala Leu Lys 

50 55 60 
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Ser Arg Leu Ser lie Ser Lys Asp Asn Ser Lys Ser Gin Val Phe Leu 
65 70 75 80 

Lys Met Asn Ser Leu His Thr Asp Asp Thr Ala Arg Tyr Tyr Cys Ala 

85 90 95 

Arg Glu Arg Asp Tyr Arg Leu Asp Tyr Trp Gly 

100 105 
(15) INFORMATION FOR SEQ ID NO: 15 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 106 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15: 

Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Met Lys Pro Gly Ala Ser 
15 10 15 

Val Lys lie Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asp Tyr Trp 

20 25 30 

lie Glu Trp Val Lys Gin Arg Pro Gly His Gly Leu Glu Trp lie Gly 

35 40 45 

Glu lie Leu Pro Gly Ser Gly Ser Thr Asn Tyr His Glu Arg Phe Lys 
50 55 60 

Gly Lys Ala Thr Phe Thr Ala Asp Thr Ser Ser Ser Thr Ala Tyr Met 

65 70 75 80 

Gin Leu Asn Ser Leu Thr Ser Glu Asp Ser Gly Val Tyr Tyr Cys Leu 

85 90 95 

His Gly Asn Tyr Asp Phe Asp Gly Trp Gly 

100 105 
(16) INFORMATION FOR SEQ ID NO: 16 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 104 amino acids 

(B) TYPE; amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16: 

Asp Val Gin Leu Gin Glu Ser Gly Pro Ser Leu Val Lys Pro Ser Gin 
15 10 15 

■ 

Thr Leu Ser Leu Thr Cys Ser Val Thr Gly Asp Ser lie Thr. Ser Asp 

20 25 30 

Tyr Trp Ser Trp lie Arg Lys Phe Pro Gly Asn Arg Leu Glu Tyr Met 

35 40 45 

Gly Tyr Val Ser Tyr Ser Gly Ser Thr Tyr Tyr Asn Pro Ser Leu Lys 
50 55 60 

Ser Arg lie Ser lie Thr Arg Asp Thr Ser Lys Asn Gin Tyr Tyr Leu 

65 70 75 80 

Asp Leu Asn Ser Val Thr Thr Glu Asp Thr Ala Thr Tyr Tyr cys Ala 

85 90 95 



Asn Trp Asp Gly Asp Tyr Trp Gly 

100 

(17) INFORMATION FOR SEQ ID NO: 17 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 109 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17: 

Glu Val Lys Leu Leu Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 
15 10 15 

Ser Leu Lys Leu Ser cys Ala Ala Ser Gly Phe Asp Phe Ser Lys Tyr 

20 25 30 

Trp Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp lie 

35 40 45 

Gly Glu lie His Pro Asp Ser Gly Thr lie Asn Tyr Thr Pro Ser Leu 
50 55 60 
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Lys Asp Lys Phe He He Ser Arg Asp Asn Ala Lys Asn Ser Leu Tvr 
65 70 75 80 

Leu Gin Met Ser Lys Val Arg Ser Glu Asp Thr Ala Leu Tyr Tyr Cys 

85 90 95 

Ala Arg Leu His Tyr Tyr Gly Tyr Asn Ala Tyr Trp Gly 

100 105 

(18) INFORMATION FOR SEQ ID NO: 18 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 117 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18: 

Glu Val Gin Leu Val Gin Ser Gly Gly Gly Val Val Gin Pro Gly Arg 
15 10 15 

Ser Leu Arg Leu Ser Cys Ser Ser Ser Gly Phe He Phe Ser Ser Tyr 

20 25 30 

Ala Met Tyr Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 

35 40 45 

Ala He He Trp Asp Asp Gly Ser Asp Gin His Tyr Ala Asp Ser Val 

50 55 60 

Lys Gly Arg Phe Thr He Ser Arg Asn Asp Ser Lys Asn Thr Leu Phe 

65 70 75 80 

Leu Gin Met Asp Ser Leu Arg Pro Glu Asp Thr Gly Val Tyr Phe Cys 

85 90 95 

Ala Arg Asp Gly Gly His Gly Phe Cys Ser Ser Ala Ser Cys Phe Gly 

100 105 110 

Pro Asp Tyr Trp Gly 
115 

* 

(19) INFORMATION FOR SEQ ID NO: 19 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 113 amino acids 

(B) TYPE: amino acid 
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(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19: 

Glu Val Lys Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 
15 10 is 

Ser Leu Arg Leu Ser Cys Ala Thr Ser Gly Phe Thr Phe Ser Asp Phe 

20 25 30 

Tyr Met Glu Trp Val Arg Gin Pro Pro Gly Lys Arg Leu Glu Trp lie 

35 40 45 

Ala Ala Ser Arg Asn Lys Gly Asn Lys Tyr Thr Thr Glu Tyr Ser Ala 
50 55 60 



Ser Val Lys Gly Arg Phe lie Val Ser Arg Asp Thr Ser Gin Ser lie 
65 70 75 80 

Leu Tyr Leu Gin Met Asn Ala Leu Arg Ala Glu Asp Thr Ala lie Tyr 

85 90 95 

Tyr Cys Ala Arg Asn Tyr Tyr Gly Ser Thr Trp Tyr Phe Asp Val Trp 

100 105 110 

Gly 

(20) INFORMATION FOR SEQ ID NO: 20 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 107 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 20: 

Val Gin Leu Glu Gin Ser Gly Pro Gly Leu Val Arg Pro Ser Gin Thr 

15 10 15 

Leu Ser Leu Thr Cys Thr Val Ser Gly Thr Ser Phe Asp Asp Tyr Tyr 

20 25 30 
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Ser Thr Trp Val Arg Gin Pro Pro Gly Arg Gly Leu Glu Trp lie Gly 

35 40 45 

Tyr Val Phe Tyr His Gly Thr Ser Asp Thr Asp Thr Pro Leu Arg ser 
50 55 60 

Arg Val Thr Met Leu Val Asn Thr Ser Lys Asn Gin Phe Ser Leu Arg 
65 70 75 80 

Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala Arg 

85 90 95 

Asn Leu He Ala Gly Cys He Asp Val Trp Gly 

100 105 

(21) INFORMATION FOR SEQ ID NO: 21 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 109 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21: 

Glu Val Lys Leu Asp Glu Thr Gly Gly Gly Leu Val Gin Pro Gly Arg 
15 10 15 

Pro Met Lys Leu Ser cys Val Ala Ser Gly Phe Thr Phe ser Asp Tyr 

20 25 30 

Trp Met Asn Trp Val Arg Gin Ser Pro Glu Lys Gly Leu Glu Trp Val 

35 40 45 

Ala Gln_Ile Arg Asn Lys Pro Tyr Asn Tyr Glu Thr Tyr Tyr Ser Asp 

50 * 55 60 

Ser Val Lys Gly Arg Phe Thr He Ser Arg Asp Asp Ser Lys Ser Ser 

65 70 75 80 

Val Tyr Leu Gin Met Asn Asn Leu Arg Val Glu Asp Met Gly He Tyr 

85 90 95 

Tyr Cys Thr Gly Ser Tyr Tyr Gly Met Asp Tyr Trp Gly 

100 105 

(22) INFORMATION FOR SEQ ID NO: 22 
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10 



15 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 115 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 22 : 

Gin Val Gin Leu Lys Glu Ser Gly Ala Glu Leu val Ala Ala Ser Ser 
15 10 15 

Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr 

20 25 30 

Gly Val Asn Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp lie 

35 40 45 

Gly Tyr lie Asn Pro Gly Lys Gly Tyr Leu Ser Tyr Asn Glu Lys Phe 
50 55 60 

Lys Gly Lys Thr Thr Leu Thr Val Asp Arg Ser Ser Ser Thr Ala Tyr 

65 70 75 80 

Met Gin Leu Arg Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys 

30 35 90 95 

Ala Arg Ser Phe Tyr Gly Gly Ser Asp Leu Ala Val Tyr Tyr Phe Asp 

100 105 110 



20 



25 



35 



40 



50 



Ser Trp Gly 
115 

(23) INFORMATION FOR SEQ ID NO: 23 



(i) SEQUENCE CHARACTERISTICS: 
~ " (A) LENGTH: 112 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

45 (ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 23: 



Glu Val Gin Leu Gin Gin Ser Gly Val Glu Leu Val Arg Ala Gly Ser 
1 5 10 15 



55 
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Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Asn 

20 25 30 

Gly lie Asn Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp lie 

35 40 45 

Gly Tyr Asn Asn Pro Gly Asn Gly Tyr lie Ala Tyr Asn Glu Lys Phe 
50 55 60 

Lys Gly Lys Thr Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

Met Gin Leu Arg Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys 

85 90 95 

Ala Arg Ser Glu Tyr Tyr Gly Gly Ser Tyr Lys Phe Asp Tyr Trp Gly 

100 105 no 

(24) INFORMATION FOR SEQ ID NO: 24 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 117 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 24: 

Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Arg 
15 10 15 

ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Asp Tyr 

20 25 30 

Ala Met~His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 

35 40 45 

ser Gly lie Ser Trp Asp Ser Ser Ser lie Gly Tyr Ala Asp Ser Val 
50 55 60 

Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr 

65 70 75 80 

Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Met Ala Leu Tyr Tyr Cys 

85 90 95 
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Val Lys Gly Arg Asp Tyr Tyr Asp Ser Gly Gly Tyr Phe Thr Val Ala 

100 105 no 

Phe Asp lie Trp Gly 
115 

(25) INFORMATION FOR SEQ ID NO: 25 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 111 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 25: 

Asp Val Leu Met Thr Gin Thr Pro Leu Ser Leu Pro Val Ser Leu Gly 
15 10 15 

Asp Gin Ala Ser lie Ser Cys Arg Ser Ser Gin lie lie lie His Ser 

20 25 30 

Asp Gly Asn Thr Tyr Leu Glu Trp Phe Leu Gin Lys Pro Gly Gin Ser 

35 40 45 

Pro Lys Leu Leu lie Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro 

50 55 60 

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Met lie 

65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Phe Gin Gly 

85 90 95 

Ser His Val Pro His Thr Phe Gly Gly Gly Thr Lys Leu Glu He 
~ ~ 100 105 HO 

(26) INFORMATION FOR SEQ ID NO: 26 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 110 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 26: 
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10 



15 



20 



25 



30 



35 



40 



45 



50 



Gin Ser Val Leu Thr Gin Pro Pro Ser Ala Ser Gly Thr Pro Gly Gin 

Arg val Thr He Ser Cys Ser Gly Thr Ser Ser Asn He Gly Ser Ser 

20 25 30 

Thr Val Asn Trp Tyr Gin Gin Leu Pro Gly Met Ala Pro Lys Leu Leu 

35 40 45 

lie Tyr Arg Asp Ala Met Arg Pro Ser Gly Val Pro Asp Arg Phe Ser 
50 55 60 

Gly Ser Lys Ser Gly Ala Ser Ala Ser Leu Ala He Gly Gly Leu Gin 
65 70 75 80 

Ser Glu Asp Glu Thr Asp Tyr Tyr Cys Ala Ala Trp Asp Val Ser Leu 

85 90 95 

Asn Ala Tyr Val Phe Gly Thr Gly Thr Lys Val Thr Val Leu 

100 105 no 

(27) INFORMATION FOR SEQ ID NO: 27 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: ill amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 27: 

Gin Val Leu Met Thr Gin Thr Pro Ser Ser Leu Pro Val Thr Leu Gly 
15 10 15 

Gin Gin Ala Ser He Ser Cys Arg Ser Ser Gin He He He His Ser 

" 20 25 30 

Asp Gly Asn Thr Tyr Leu Glu Trp Phe Leu Gin Lys Pro Gly Gin Ser 

35 40 45 

Pro Lys Leu Leu He Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro 
50 55 60 

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Ser Phe Thr Leu Ala He 

65 70 75 80 



55 
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10 



15 



20 



25 



30 



40 



45 



50 



Ser Arg Val Glu Ala Glu Asp Glu Gly Val Tyr Tyr Cys Phe Gin Gly 

85 90 95 

Ser His Val Pro His Thr Phe Gly Gly Gly Thr Lys Leu Glu lie 

100 105 110 

(28) INFORMATION FOR SEQ ID NO: 28 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 112 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 28: 

Asp Val Val Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Leu Gly 
15 10 15 

Gin Pro Ala Ser lie Ser Cys Arg Ser Ser Gin Ser Leu Val Tyr Ser 

20 25 30 

Asp Gly Asn Thr Tyr Leu Asn Trp Phe Gin Gin Arg Pro Gly Gin Ser 

35 40 45 

Pro Arg Arg Leu He Tyr Lys Val Ser Asn Arg Asp Ser Gly Val Pro 

50 55 60 



Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lie 

35 65 70 75 8° 

Ser Arg val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Met Gin Gly 

85 90 95 



Thr His_Tre Ser Trp Thr Phe Gly G^ 01 * Thr Lys Val Gl i 1 J le LyS 



100 



(29) INFORMATION FOR SEQ ID NO: 29 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 111 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 29: 
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Asp Val Leu Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Leu Gly 

15 10 15 

Gin Pro Ala Ser lie Ser Cys Arg Ser Ser Gin lie lie lie His Ser 

20 25 30 

Asp Gly Asn Thr Tyr Leu Glu Trp Phe Gin Gin Arg Pro Gly Gin Ser 

35 40 45 

Pro Arg Leu Leu lie Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro 

50 55 60 

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lie 
65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Phe Gin Gly 

85 90 95 

Ser His val Pro His Thr Phe Gly Gly Gly Thr Lys Val Glu lie 

100 105 110 

(30) INFORMATION FOR SEQ ID NO: 30 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 112 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 30: 

Asp lie Val Met Thr Gin Ser Pro Asp Ser Leu Ala Val Ser Leu Gly 
15 10 15 

Glu Arg Ala Thr lie Asn Cys Lys Ser Ser Gin Ser val Leu Tyr Ser 

" 20 25 30 

Ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin 

40 45 



Pro Pro Lys Leu Leu lie Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val 

50 55 60 

Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr 

65 70 75 80 
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lie Ser Ser Leu Gin Ala Glu Asp Val Ala Val Tyr Tyr Cys Gin Gin 

85 90 95 

Tyr Asp Thr lie Pro Thr Phe Gly Gly Gly Thr Lys Val Glu lie Lys 

100 105 110 

(31) INFORMATION FOR SEQ ID NO: 31 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 111 amino acids 

(B) TYPE: amino acid 

( C ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 31: 

Asp Val Leu Met Thr Gin Thr Pro Asp Ser Leu Pro Val Ser Leu Gly 
15 10 15 

Asp Arg Ala Ser lie Ser Cys Arg Ser Ser Gin lie lie lie His Ser 

20 25 30 



Asp Gly Asn Thr Tyr Leu Glu Trp Phe Leu Gin Lys Pro Gly Gin Ser 

35 40 45 

Pro Lys Leu Leu lie Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro 
50 55 60 



Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Met lie 
65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Phe Gin Gly 

85 90 95 

Ser His~Val Pro His Thr Phe Gly Gly Gly Thr Lys Leu Glu lie 

100 105 no 

(32) INFORMATION FOR SEQ ID NO: 32 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 117 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 32: 
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Asp Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 
1 5 io 15 

Ser Arg Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Phe 

20 25 3 o 

Gly Met His Trp Val Arg Gin Ala Pro Glu Lys Gly Leu Glu Trp Val 

35 40 45 

Ala Tyr He Ser Ser Gly Ser Phe Thr He Tyr His Ala Asp Thr Val 

50 55 60 

Lys Gly Arg Phe Thr He Ser Arg Asp Asn Pro Lys Asn Thr Leu Phe 

65 70 75 80 

Leu Gin Met Thr Ser Leu Arg Ser Glu Asp Thr Ala Met Tyr Tyr Cys 

85 90 95 

Ala Arg Met Arg Lys Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr 

100 105 no 

Thr Val Thr Val Ser 
115 

(33) INFORMATION FOR SEQ ID NO: 3 3 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 125 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 33: 

Glu val JSln. Leu Val Gin Ser Gly Gly Gly Val Val Gin Pro Gly Arg 
15 10 15 

Ser Leu Arg Leu Ser cys Ser Ser Ser Gly Phe He Phe Ser Ser Tyr 

20 25 30 

Ala Met Tyr Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 

35 40 45 

Ala He He Trp Asp Asp Gly Ser Asp Gin His Tyr Ala Asp Ser Val 
50 55 60 
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Lys Gly Arg Phe Thr He Ser Arg Asn Asp Ser Lys Asn Thr Leu Phe 

65 70 75 80 

Leu Gin Met Asp Ser Leu Arg Pro Glu Asp Thr Gly Val Tyr Phe Cys 

85 90 95 

Ala Arg Asp Gly Gly His Gly Phe Cys Ser Ser Ala Ser Cys Phe Gly 

100 105 110 

Pro Asp Tyr Trp Gly Gin Gly Thr Pro Val Thr Val Ser 
1X5 120 125 

(34) INFORMATION FOR SEQ ID NO: 34 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 117 amino acids 

(B) TYPE: amino acid 

( C ) TOPOLOGY : 1 i near 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 34: 

Glu Val Gin Leu Val Glu Ser Gly Gly Gly Val Val Gin Pro Gly Arg 
1 5 10 15 

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe He Phe Ser Ser Phe 

20 25 30 

Gly Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 

35 40 45 

Ala Tyr He Ser Ser Asp Gly Phe Thr He Tyr His Ala Asp Ser val 
50 55 60 

Lys Gly_Ar<£ Phe Thr He Ser Arg Asp Asp Pro Lys Asn Thr Leu Phe 

65 70 75 80 

Leu Gin Met Thr Ser Leu Arg Ser Glu Asp Thr Ala Met Tyr Tyr cys 

85 90 95 

Ala Arg Met Arg Lys Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr 



100 



Thr val Thr Val Ser 

115 



(35) INFORMATION FOR SEQ ID NO: 35 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 120 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 35: 

Gin Val Gin Leu Val Glu Ser Gly Gly Gly Val Val Gin Pro Gly Arg 
15 10 15 

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr 

20 25 30 

Ala Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 

35 40 45 

Ala Val lie Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val 

50 55 60 



Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 
65 70 75 80 

Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Arg Lys Asp Trp Gly Trp Ala Leu Phe Asp Tyr Trp Gly 

100 105 110 



Gin Gly Thr Leu Val Thr Val Ser 
115 120 

(36) INFORMATION FOR SEQ ID NO: 36 

ii) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 117 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 36: 

Gin Val Gin Leu Val Glu Ser Gly Gly Gly Val Val Gin Pro Gly Arg 
15 10 15 
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Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Phe 

20 25 30 

Gly Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 

3 5 40 45 

Ala Tyr lie Ser Ser Gly Ser Phe Thr lie Tyr Tyr Ala Asp Ser Val 
50 55 60 

Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 
65 70 75 * 80 

Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Met Arg Lys Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr 

100 105 HO 

Leu Val Thr Val Ser 
115 

(37) INFORMATION FOR SEQ ID NO: 37 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 98 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 37: 

Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 
15 10 15 

Ser Leu_Arc[ Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr 

20 25 30 

Trp Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 

35 40 45 

Ala Asn lie Lys Gin Asp Gly Ser Glu Lys Tyr Tyr Val Asp Ser Val 

50 55 60 

Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr 
65 70 75 80 
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Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg 

(38) INFORMATION FOR SEQ ID NO: 38 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 117 amino acids 

(B) TYPE: amino acid 

( C ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 38: 

Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 
15 10 15 

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Phe 

20 25 30 

Gly Met His Trp val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 

35 40 45 

Ala Tyr lie Ser Ser Gly Ser Phe Thr lie Tyr His Ala Asp Ser Val 
50 55 60 

Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ala Lys Asn Thr Leu Phe 
65 70 75 80 

Leu Gin Met Thr Ser Leu Arg Ala Glu Asp Thr Ala Met Tyr Tyr Cys 

85 90 95 

Ala Arg -Met. Arg Lys Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr 

100 105 110 



Thr Val Thr Val Ser 
115 

(39) INFORMATION FOR SEQ ID NO: 39 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 39: 

5 Met Gly Trp Ser Cys lie lie Leu Phe Leu Val Ala Thr Ala Thr 

1 5 10 15 

(40) INFORMATION FOR SEQ ID NO: 40 

10 (i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



15 



20 



25 



35 



45 



50 



(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 40: 

Lys Thr Ser Leu Arg Pro Gly Lys Gly Ser Ser Asp Tyr Glu Lys Lys 
15 10 15 

(41) INFORMATION FOR SEQ ID NO: 41 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

30 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 41: 

Lys Thr Ser Leu Arg Pro Gly Lys Gly Ser Ser Glu Tyr Glu Lys Lys 
1 5 10 15 



(42) INFORMATION FOR SEQ ID NO: 42 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 
40 (C) TOPOLOGY: linear 

(Ii) "MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 42: 



Gin Thr Ser Leu Arg Pro Asp Lys Gly Ser Ser Asp His Glu Lys Lys 
15 10 15 

(43) INFORMATION FOR SEQ ID NO: 43 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 43: 

Gin Thr Ser Leu Arg Pro Asp Lys Gly Ser Ser Asp Gin Glu Lys Lys 
15 10 15 



(44) INFORMATION FOR SEQ ID NO : 44 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 44: 
Gin Ser Ser Leu Arg Pro Asp Lys Gly Ser Ser Asp Gin Glu Lys Lys 

15 10 15 



(45) INFORMATION FOR SEQ ID NO: 4 5 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 45: 

Gin Thr Ser Leu Arg Pro Asp Lys Gly Ser Ser Asp Pro Glu Lys Lys 
15 10 15 



(46) INFORMATION FOR SEQ ID NO: 46 

(1) SEQUENCE CHARACTERISTICS: 

_ _ (A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 46: 

Gin Thr Ser Leu Arg Pro Asp Lys Gly Ser Ser Asp Pro Glx Lys Lys 

15 10 15 



(47) INFORMATION FOR SEQ ID NO: 47 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:47: 

Gin Thr Ser Leu Arg Pro Asp Lys Gly Ser Ser Asp Pro Glu Lys Thr 
15 10 15 



(48) INFORMATION FOR SEQ ID NO: 48 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 48: 

Gin Thr Ser Leu Arg Ala Asp Lys Gly Ser Ser Asp Gin Glu Lys Lys 
15 10 15 



(49) INFORMATION FOR SEQ ID NO:49 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 49: 

Gin Thr Ser Leu Arg Pro Asp Lys Gly Lys Ser Asp Ser Glu Lys Lys 
15 10 15 



(50) INFORMATION FOR SEQ ID NO: 50 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 50 : 

Gin Thr Ser Leu Arg Pro Ala Arg Gly Ser Ser Asp Gin Glu Lys Lys 
15 10 15 
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(51) INFORMATION FOR SEQ ID NO: 51 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 51: 

Gin Thr Ser Leu Lys Pro Gly Arg Gly Ser Ser Asp Pro Glu Lys Lys 
15 1 5 10 15 

(52) INFORMATION FOR SEQ ID NO: 52 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:52: 

Gin Thr Ser Leu Arg Pro Gly Arg Gly Ser Ser Asp Thr Glu Lys Lys 
l 5 10 15 

(53) INFORMATION FOR SEQ ID NO: 53 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH; 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 53: 

Gin lie Ser Leu Arg Pro Gly Lys Gly Ser Ser Asp ser Glu Lys Lys 
l " ' 5 10 15 

(54) INFORMATION FOR SEQ ID NO: 54 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 54: 
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Gin Thr Ser Leu Arg Pro Gly Lys Gly Asp Ser Asp Glu Asp Lys Lys 
15 10 15 



(55) INFORMATION FOR SEQ ID NO: 55 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 55: 

Glu Thr Ala Leu Arg Pro Gly Lys Gly Ala Ser Asp Ala Asp Lys Lys 
1 5 10 15 



(56) INFORMATION FOR SEQ ID NO: 56 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:56: 

Val Thr Ala Leu Arg Pro Gly Lys Gly Ala Ser Asp Glu Asp Lys Lys 
15 10 15 



(57) INFORMATION FOR SEQ ID NO: 57 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) .MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 57: 

Val Thr Ala Leu Arg Pro Gly Lys Gly Ala Ser Asp Glu Glu Lys Lys 
15 10 15 



(58) INFORMATION FOR SEQ ID NO: 58 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 
( c ) TOPOLOGY : 1 inear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 58: 

Val Thr Ala Leu Arg Pro Gly Lys Gly Ala Ser Asx Ala Asx Lys Lys 
15 10 15 



(59) INFORMATION FOR SEQ ID NO: 59 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 59: 

Val Thr Ala Leu Arg Pro Gly Lys Gly Ala Ser Asp Glu Asp Asp Glu 
15 10 15 



(60) INFORMATION FOR SEQ ID NO: 60 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 60: 

Gin Thr Ser Leu Arg Pro Asp Lys Gly Ser Ser Asp Gin Glu Thr Thr 
15 10 15 



(61) INFORMATION FOR SEQ ID NO: 61 

(i) SEQUENCE CHARACTERISTICS: 

_ (A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 61: 

Gin Asn Ser Leu Thr Pro Gly Lys Gly Ser Ser Ser Pro Glu Lys Lys 
15 10 15 



(62) INFORMATION FOR SEQ ID NO: 62 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 62: 

Val Thr Lys Val Arg Pro Gly Lys Gly Asp Ser Asp Ser Asp Lys Lys 
1 5 10 15 



(63) INFORMATION FOR SEQ ID NO: 63 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 63: 
Val Thr Lys Val Arg Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 

15 10 15 



(64) INFORMATION FOR SEQ ID NO: 64 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 64: 

Val Thr Arg Val Arg Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
15 10 15 



(65) INFORMATION FOR SEQ ID NO: 65 

( i ) SEQUENCE CHARACTERI ST I CS : 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 65: 

Leu Thr Lys Val Arg Pro Gly Lys Gly Asp Ser Asp Ser Glu Lys Lys 
15 10 15 
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(66) INFORMATION FOR SEQ ID NO: 66 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 66: 

Val Thr Lys Val Arg Pro Gly Lys Gly Asp Ser Asp Ser Glu Gin Lys 
15 10 15 



(67) INFORMATION FOR SEQ ID NO: 67 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 67: 

Val Thr Lys Val Arg Pro Glu Lys Gly Asp Ser Asp Ala Glu Lys Lys 
i 5 10 15 



(68) INFORMATION FOR SEQ ID NO: 68 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 68: 
Val Thr Lys Val Arg Pro Glu Lys Gly Asp Ser Asp Ser Glu Lys Lys 

x - - 5 10 15 



(69) INFORMATION FOR SEQ ID NO: 69 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 69: 
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Val Thr Lys Val Ser Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
15 10 15 



(70) INFORMATION FOR SEQ ID NO: 70 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 70: 

Val Thr Lys Val Arg Ser Gly Lys Gly Glu Ser Asp Ala Glu Lys Lys 
15 10 15 



(71) INFORMATION FOR SEQ ID NO: 71 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 71: 

val Thr Ser val Lys Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
l 5 10 15 



(72) INFORMATION FOR SEQ ID NO: 72 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 72: 

Val Ser Ser Val Lys Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
l 5 10 15 



(73) INFORMATION FOR SEQ ID NO: 73 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 73: 

Val Thr Ser Ala Lys Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
15 10 15 

(74) INFORMATION FOR SEQ ID NO: 74 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 74: 

Val Ser Ser Ala Lys Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
15 10 15 

(75) INFORMATION FOR SEQ ID NO: 75 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 75: 
Val Thr Ser Ala Arg Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 

35 x 5 10 15 

(7 6) INFORMATION FOR SEQ ID NO: 76 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 76: 

Val Ser Pro Ala Lys Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
15 10 15 

(77) INFORMATION FOR SEQ ID NO: 77 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 77: 



Val Thr Lys Ala Arg Pro Gly Lys Gly Asp Ser Asp Val Glu Lys Asn 
15 10 15 

15 (78) INFORMATION FOR SEQ ID NO: 78 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 78: 

Val Thr Leu lie Pro Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
15 10 15 

(79) INFORMATION FOR SEQ ID NO: 79 

30 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 79: 

Val Thr Leu Leu Gin Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 

1 5 10 15 



(80) INFORMATION FOR SEQ ID NO: 80 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

so (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 80: 

Val Thr Leu Leu Gin Pro Gly Lys Gly Asp Ser Asp Ala Asp Lys Lys 
15 10 15 
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(81) INFORMATION FOR SEQ ID NO: 81 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 81: 

Val Thr Leu Leu Gin Pro Gly Lys Gly Asp Ser Asp Ala Glu Arg Lys 
15 10 15 



(82) INFORMATION FOR SEQ ID NO: 82 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 82: 

Val Thr Leu Leu Gin Ala Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
15 10 15 



(83) INFORMATION FOR SEQ ID NO: 83 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 83: 

Val Thr-Leu Leu Gin Pro Gly Glu Gly Asp Ser Asp Ala Glu Lys Lys 
15 10 15 



(84) INFORMATION FOR SEQ ID NO: 84 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 84: 
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Leu Thr Leu Leu Gin Pro Gly Asn Gly Asp Ser Asp Ala Glu Lys Lys 
1 5 10 ^ 15 



(85) INFORMATION FOR SEQ ID NO: 85 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 85: 

Val Thr Leu Leu Gin Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys lie 
1 5 10 15 



(86) INFORMATION FOR SEQ ID NO: 86 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 86: 

Val Thr Leu Phe Gin Pro Gly Gin Gly Asp Ser Asp Pro Glu Lys Lys 
15 10 15 



(87) INFORMATION FOR SEQ ID NO: 87 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) .MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 87: 

Val Thr Leu Pro Gin Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
15 10 15 



(88) INFORMATION FOR SEQ ID NO: 88 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 88: 

Val Thr Leu Pro Gin Pro Gly Lys Gly Asp Trp Asp Ala Glu Lys Lys 
1 5 10 15 



(89) INFORMATION FOR SEQ ID NO: 89 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 89: 

Val Thr Phe Leu Ser Pro Gly Gin Gly Asp Ser Asp Ala Glu Lys Lys 
.15 10 15 



(90) INFORMATION FOR SEQ ID NO: 90 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 90: 

Glu Ser Ser Ala Arg Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
15 10 15 



(91) INFORMATION FOR SEQ ID NO: 91 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 91: 

Val Thr Leu Ser Ser Pro Gly Gin Gly Asp Ser Asp Ala Glu Lys Lys 

1 5 10 15 



(92) INFORMATION FOR SEQ ID NO: 92 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:92: 

Val Thr Thr Ala Lys Pro Glu Lys Gly Asp Ser Asp Val Glu Lys Lys 
15 10 15 



(93) INFORMATION FOR SEQ ID NO: 93 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE : amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 93: 

Val Thr Thr Pro Lys Pro Asp Lys Gly Asp Ser Asp Val Glu Lys Lys 
1 5 10 15 



(94) INFORMATION FOR SEQ ID NO: 94 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 94: 

Val Thr Ala Pro Arg Pro Gly Lys Gly Ala Ser Ser Ala Glu Lys Lys 
1 5 10 15 



(95) INFORMATION FOR SEQ ID NO: 95 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 95: 

Val Thr Ala Pro Lys Pro Gly Lys Gly Thr Ser Ser Ala Glu Lys Lys 
15 10 15 
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(96) INFORMATION FOR SEQ ID NO: 96 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 96: 

Val Thr Thr Pro Lys Pro Gly Lys Gly Ala Ser Ser Ala Glu Lys Lys 
15 10 15 



(97) INFORMATION FOR SEQ ID NO: 97 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 97: 

Val Ser Ala Pro Lys Pro Gly Lys Gly Ala Ser Ser Ala Glu Lys Lys 
15 10 15 



(98) INFORMATION FOR SEQ ID NO: 98 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 98: 

val Thr_Ala Pro Arg Ser Gly Lys Gly Ala Ser Ser Ala Glu Lys Lys 
15 10 15 



(99) INFORMATION FOR SEQ ID NO: 99 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 99: 
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Val Thr Ala Pro Lys Ser Gly Lys Gly Ala Ser Ser Ala Glu Lys Lys 
15 10 15 



(100) INFORMATION FOR SEQ ID NO: 100 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 100: 
Val Thr Ala Pro Lys Pro Asp Lys Gly Val Ser Ser Ala Glu Lys Lys 

15 10 15 



(101) INFORMATION FOR SEQ ID NO: 101 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 101 : 

Val Thr Ala Pro Lys Ser Glu Lys Gly Val Ser Ser Ala Glu Lys Lys 
15 10 15 



(102) INFORMATION FOR SEQ ID NO: 102 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

Cii) _ MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 102: 

Phe Thr Ala Pro Lys Pro Gly Lys Gly Ala Ser Ser Ala Glu Lys Lys 
15 10 15 



(103) INFORMATION FOR SEQ ID NO: 103 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 103: 

Leu Thr Ala Pro Lys Pro Gly Arg Gly Val Ser Ser Ala Glu Lys Lys 
15 10 15 

(104) INFORMATION FOR SEQ ID NO: 104 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 
is (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 104: 

20 

Val Thr Ala Pro Lys Ser Gly Lys Gly Ala Set Ser Ala Glu Lys Arg 
15 10 15 

(105) INFORMATION FOR SEQ ID NO: 105 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 105: 

Val Ser Ala Pro Lys Pro Gly Lys Glu Gly Ser Ser Ala Glu Lys Lys 
15 10 15 

(106) INFORMATION FOR SEQ ID NO: 106 

40 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 
( c ) TOPOLOGY : 1 inear 

45 (ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 106: 

val Thr Ala Pro Lys Pro Arg Lys Gly Ala Ser Ser Ala Glu Lys Lys 

5 10 15 



1 



(107) INFORMATION FOR SEQ ID NO: 107 
(i) SEQUENCE CHARACTERISTICS 



55 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 107: 

Val Thr Phe Leu Ser Pro Gly Gin Gly Asn Ser Asp Ala Glu Leu Pro 
15 10 15 



(108) INFORMATION FOR SEQ ID NO: 108 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 108: 

Val Thr Phe Leu Ser Pro Gly Gin Gly Asn Ser Asp Glu Asp Leu Pro 
15 10 15 



(109) INFORMATION FOR SEQ ID NO: 109 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 109: 
Val Thr Leu Ser ser Pro Gin Arg Gly Asp Ser Asp Ala Glu Lys Lys 

15 10 15 



(110) INFORMATION FOR SEQ ID NO: 110 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 110: 

Val Thr Ala Pro Lys Ser Ser Lys Gly Gly Ser Ser Ala Glu Lys Lys 
15 10 15 
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(111) INFORMATION FOR SEQ ID NO: 111 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 111: 

Gin Thr Ser Pro Thr Pro Gly Lys Gly Ser Ser Asp Pro Glu Lys Lys 
1 5 10 15 



(112) INFORMATION FOR SEQ ID NO: 112 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 112: 

Gin lie Ser Leu lie Pro Gly Lys Gly Ser Tyr Asp Asp Glu Lys Lys 
1 5 10 15 



(113) INFORMATION FOR SEQ ID NO: 113 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 113: 

Val Thr-Ala Leu Lys Ser Gly Lys Gly Ala Ser Ser Ala Glu Lys Lys 
15 10 15 



(114) INFORMATION FOR SEQ ID NO: 114 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 
( c ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 114 : 
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Val Thr Ala Leu Lys Ser Asp Lys Gly Ala Ser Ser Gly Glu Lys Lys 
1 5 io 15 

(115) INFORMATION FOR SEQ ID NO: 115 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO : 115: 

Val Thr Pro Pro Ser Pro Gly Gin Gly Asp Ser Ala Ala Glu Lys Lys 
15 10 15 

(116) INFORMATION FOR SEQ ID NO: 116 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 116: 
Val Thr Pro Pro Ser Pro Gly Gin Gly Asp ser Ala Arg Glu Lys Lys 

15 10 15 

(117) INFORMATION FOR SEQ ID NO: 117 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) JIOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 117: 

Val Thr Val Arg Lys Pro Gly Lys Gly Asp Ser Ser Asp Glu Lys Lys 
15 10 15 

(118) INFORMATION FOR SEQ ID NO: 118 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 118: 

Gin Thr Ser Val Arg Leu Gly Gin Gly Ser Ser Asp Pro Glu Lys Lys 
15 10 15 

(119) INFORMATION FOR SEQ ID NO: 119 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 119: 

Lys Thr Ser Leu Arg Pro Trp Lys Gly Ser Ser Asp Ser Asp Lys Lys 
15 10 15 

(120) INFORMATION FOR SEQ ID NO: 120 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 120: 

Gin Thr Asp Val Thr Gin Gly Gin Gly Ser Ser Gin Pro Glu Lys Lys 
15 10 15 

(121) INFORMATION FOR SEQ ID NO: 121 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 121: 

Gin Thr Ala Val Ser Gin Gly Gin Gly Ser Ser Gin Ser Glu Lys Lys 
15 10 

(122) INFORMATION FOR SEQ ID NO: 122 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 122: 

Leu Thr Ala Pro Arg Thr Asn Arg Gly Ser Ser Asp Ser Glu Lys Lys 
1 5 10 15 



(123) INFORMATION FOR SEQ ID NO: 123 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:123: 

Val Thr Ala Pro Ser Ser His Arg Gly Ser Ser Asp Thr Glu Lys Lys 
1 5 10 15 



(12 4) INFORMATION FOR SEQ ID NO: 124 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 124: 

Leu Leu Ser Leu Ser Pro Leu Lys Gly Asp Ser Asp Pro Glu Lys Val 
15 10 15 



(125) INFORMATION FOR SEQ ID NO: 125 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 125: 

Val Thr Ala Pro Thr Pro Asp Thr Gly Ala lie Lys Thr Glu Lys Leu 
15 10 15 
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(12 6) INFORMATION FOR SEQ ID NO: 126 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 126: 

Val Thr lie Pro Thr Pro Asp Thr Gly Ala lie Lys Thr Glu Lys Leu 
1 5 10 15 



(127) INFORMATION FOR SEQ ID NO: 127 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 127: 

Ala Val Ser Pro Thr Pro Asp Thr Gly Ala lie Lys Thr Glu Lys Leu 
15 10 15 



(128) INFORMATION FOR SEQ ID NO: 128 

* 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 128: 

Ala Val Ser Pro Thr Pro Asp Thr Gly Ala lie Lys Thr Glu Lys Leu 
1 - - 5 10 15 



(129) INFORMATION FOR SEQ ID NO: 129 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 129: 
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Ala Val Ser Pro Thr Pro Asp Thr Gly Val lie Lys Thr 'Glu Lys Leu 
15 10 15 



(130) INFORMATION FOR SEQ ID NO: 130 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE : amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 130: 

Ala Val Ser Pro Thr Pro Asp Thr Gly Ala He Lys Thr Glu Pro Ser 
15 10 15 



(131) INFORMATION FOR SEQ ID NO: 131 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 131: 

Tyr Leu Pro Pro Thr Pro Gly Val He Arg Ser Thr Ala Met Lys Leu 
1 5 10 15 



(132) INFORMATION FOR SEQ ID NO: 132 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) JIOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 132: 

Tyr Leu Pro Pro Thr Pro Gly Val He Arg Ser Thr Ala Met Arg Leu 
15 10 15 



(133) INFORMATION FOR SEQ ID NO: 133 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 
( c ) TOPOLOGY : 1 inear 
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(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13 3: 

Tyr Leu Pro Pro Thr Pro Gly Leu lie Arg Ser Thr Ser Met Lys Leu 
15 10 15 

(134) INFORMATION FOR SEQ ID NO: 134 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 134: 

Tyr Leu Pro Pro Thr Pro Gly Leu lie Arg Ser Thr Ser Val Lys Leu 
15 10 15 

(135) INFORMATION FOR SEQ ID NO: 135 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 135: 

Tyr Leu Pro Pro Thr Pro Gly Val lie Arg Ser Thr Ala Glu Lys Leu 
15 10 15 

(136) INFORMATION FOR SEQ ID NO: 136 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13 6: 

Tyr Leu Pro Pro Thr Pro Gly Val lie Arg Ser Thr Ala Gly Lys Leu 

5 10 15 



i 



(137) INFORMATION FOR SEQ ID NO: 137 
(i) SEQUENCE CHARACTERISTICS 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 137: 

Tyr Leu Pro Ala Thr Pro Gly Val Val Arg Ser Ser Ala Gly Met Leu 
15 10 15 



(138) INFORMATION FOR SEQ ID NO: 138 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 138: 

Ser Leu Pro Pro Ser Pro Gly Lys Val Arg Ser Thr Ala Glu Lys Leu 
15 10 15 



(139) INFORMATION FOR SEQ ID NO: 139 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 139: 

Ser Leu Pro Pro Ser Pro Gly Lys Val Arg Ser Thr Ala Asn Lys Leu 
1 5 10 15 



(140) INFORMATION FOR SEQ ID NO: 140 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 140: 

Ser Leu Pro Pro Arg Pro Gly Lys Val Arg Ser Ser Ser Glu Lys Leu 
1 5 ' 10 15 
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(141) INFORMATION FOR SEQ ID NO: 141 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

( B ) TYPE : amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 141 : 

Ser Leu Pro Pro Arg Pro Gly Lys Val Arg Ser Ser Ser Asp Lys Leu 
15 10 15 



(14 2) INFORMATION FOR SEQ ID NO: 142 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 142: 

Ser Leu Pro Pro Arg Pro Gly Arg Val Arg Ser Ser Ser Glu Lys Leu 

1 5 10 15 



(143) INFORMATION FOR SEQ ID NO: 143 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 143: 

Ser Leu_Pro Pro Arg Pro Gly Lys Val Arg Ser Ser Ser Glu Gin Leu 

1 " 5 10 15 



(144) INFORMATION FOR SEQ ID NO: 144 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 144: 
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Ser Leu Pro Pro Arg Pro Gly Lys Val Arg Ser Ser Ser Glu Thr Leu 
15 10 15 



(14 5) INFORMATION FOR SEQ ID NO: 145 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE : amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 145 : 

Ser Leu Pro Pro Lys Pro Gly Lys lie Arg ser Ser Thr Gly Lys Leu 
1 5 10 15 



(14 6) INFORMATION FOR SEQ ID NO: 146 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE : amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 146 : 

Ser Leu Pro Pro Lys Pro Gly Arg lie Arg Ser Ser Thr Gly Lys Leu 
15 10 15 



(147) INFORMATION FOR SEQ ID NO: 147 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) ^MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 147: 

Ser Leu Pro Pro Lys Pro Gly Lys lie Arg Ser Ser Thr Gly Gin Leu 
1 5 10 15 



(148) INFORMATION FOR SEQ ID NO: 148 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) topology: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 148: 

Ser Leu Pro Pro Glu Pro Gly Lys lie Arg Ser Ser Thr Gly Arg Leu 
15 10 15 

(149) INFORMATION FOR SEQ ID NO: 149 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

( C ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 149: 

Ser Leu Ala Pro Ser Pro Gly Lys lie Arg Ser Thr Ala Glu Lys Leu 
15 10 15 

(150) INFORMATION FOR SEQ ID NO: 150 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 150: 

Ser Leu Pro Pro Arg Pro Gly Lys lie Arg Ser Ser Thr Gly Asn Val 
X 5 10 15 

(151) INFORMATION FOR SEQ ID NO: 151 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino a 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 151: 

Ser Leu Arg Pro Ser Pro Gly Lys Val Arg Ser Thr Ala Glu Lys Leu 

5 10 i5 



1 



(152) INFORMATION FOR SEQ ID NO: 152 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 
5 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 152: 

10 

Ser Leu Arg Pro Ser Pro Gly Lys Val Arg Ser Thr Ala Asp Lys Leu 
1 5 10 15 



15 (153) INFORMATION FOR SEQ ID NO: 153 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



20 



25 



35 



40 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 153: 

Ser Leu Arg Pro Ser Pro Gly Lys Val Arg Ser Thr Ala Glu Asn Leu 
15 10 15 



(154) INFORMATION FOR SEQ ID NO: 154 

30 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 154: 

Ser Leu Arg Pro Ser Pro Gly Lys Val Arg Ser Ala Val Glu Lys Leu 
15 10 15 

(155) INFORMATION FOR SEQ ID NO: 155 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

50 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 155: 

Ser Leu Pro Pro Arg Pro Gly Lys Arg Ser Ser Ala Glu Lys Leu 
15 10 15 

55 
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(156) INFORMATION FOR SEQ ID NO: 156 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 156: 

Ser Leu Ala Pro Ser Pro Gly Lys Val Arg Ser Thr Val Glu Arg Leu 
15 10 15 



(157) INFORMATION FOR SEQ ID NO: 157 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 157 : 

Ser Leu Ala Pro Ser Pro Asp Lys lie Arg Ser Thr Pro Asp Lys Leu 
15 10 15 



(158) INFORMATION FOR SEQ ID NO: 158 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 158 : 
Ser Leu_Ala Leu Ser Pro Gly Lys Val Arg Ser Thr Ala Glu Lys Leu 

1 5 10 15 



(159) INFORMATION FOR SEQ ID NO: 159 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 159 : 



92 



EP 0 592 106 A1 



10 



20 



30 



35 



40 



45 



Ser Leu Pro Leu Ser Ala Gly Lys Val Arg Ser Thr Ala Glu Lys Leu 
1 5 " 10 15 



(160) INFORMATION FOR SEQ ID NO: 160 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

15 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 160: 

Ser Leu Ala Pro Ser Pro Gly Lys Val Arg Ser Thr Ala Glu Tyr Leu 
1 5 10 .15 



(161) INFORMATION FOR SEQ ID NO: 161 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 
25 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 161: 



Ser Leu Pro Leu Thr Pro Gly Leu lie Arg Ser Thr Ala Glu Lys Leu 
15 10 15 

(162) INFORMATION FOR SEQ ID NO: 162 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) "SEQUENCE DESCRIPTION: SEQ ID NO: 162 : 

Ser Leu Pro Leu Thr Pro Arg Val lie Arg Ser Thr Ala Glu Lys Leu 
1 5 10 15 

(163) INFORMATION FOR SEQ ID NO: 163 

50 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

55 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 163 : 

Phe Leu His Pro Thr Pro Gly Thr Asp Ser Ser Ser Thr Giu Lys Leu 
15 10 15 



(164) INFORMATION FOR SEQ ID NO: 164 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 164 : 
Phe Leu Leu Pro Thr Pro Gly Thr Asp Ser Ser Ser Thr Glu Arg Leu 

1 5 10 15 



(165) INFORMATION FOR SEQ ID NO: 165 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 165: 

Phe Leu His Pro Thr Arg Val Thr Asp Ser Ser Ser Thr Glu Lys Leu 
15 10 15 



(166) INFORMATION FOR SEQ ID NO: 166 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 
- - (B) TYPE: amino acid 
(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 166: 

Leu Leu Pro Pro Thr Pro Gly Thr Asn Ser Ser Ser Asn Asp Lys Leu 
15 10 15 



(167) INFORMATION FOR SEQ ID NO: 167 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 167: 

Val Leu Pro Leu Ser Pro His Arg lie Arg Ser Glu Ser Glu Asn Leu 
15 10 15 



(168) INFORMATION FOR SEQ ID NO: 168 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 168: 

Ser Leu Ala Pro Ser Pro Ala Lys Phe Arg Ser Thr Ala Glu Arg Asp 
15 10 15 



(169) INFORMATION FOR SEQ ID NO: 169 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 169: 

val Thr Ala Pro Arg Pro Gly Arg lie Arg Ser Asp Pro Glu Lys Lys 
15 10 15 



(170) INFORMATION FOR SEQ ID NO: 170 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 170: 

Val Thr Ala Pro Arg Pro Gly Arg Val Arg Ser Asp Pro Glu Lys Lys 
l 5 10 15 
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(171) INFORMATION FOR SEQ ID NO: 171 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 171: 

Val Thr Gly Pro Arg Pro Gly Arg lie Arg Ser Asp Pro Glu Lys Lys 
1 5 10 15 



(172) INFORMATION FOR SEQ ID NO: 172 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 172: 

Val Thr Gly Pro Arg Pro Gly Arg lie Arg Ser Asp Pro Asp Lys Lys 
15 10 15 



(173) INFORMATION FOR SEQ ID NO: 173 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 173: 

Val Thr Gly Pro Arg Pro Gly Arg Val Arg Ser Asp Pro Glu Lys Lys 
1 ~ * 5 10 15 



(174) INFORMATION FOR SEQ ID NO: 174 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 174: 
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Val Thr Gly Pro Arg Pro Gly Arg lie Arg Ser Asp Pro Xaa Lys Lys 
15 10 15 

(175) INFORMATION FOR SEQ ID NO: 175 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 175: 

Val Thr Ala Pro Arg Pro Gly Arg He Arg Ser Glu Ser Glu Arg Lys 
15 10 15 

(17 6) INFORMATION FOR SEQ ID NO: 176 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 176: 

Val Thr Gly Pro Ser Arg Gly Arg He Arg Ser Asp Pro Glu Lys Lys 
1 5 io 15 

(177) INFORMATION FOR SEQ ID NO: 177 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 177: 

Val Thr Val Pro Arg Pro Ser Arg He Arg Ser Glu Ser Glu Arg Lys 

5 10 15 



1 



(178) INFORMATION FOR SEQ ID NO: 178 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 178: 

Val Thr Ala Pro Gly Pro Gly Arg lie Arg ser Glu Ser Glu Arg Lys 

15 10 15 

* 

(179) INFORMATION FOR SEQ ID NO: 179 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 179: 

Gin Thr Ser val Arg Pro Gly Arg Val Arg Ser Asp Pro Glu Arg Lys 
15 10 15 

(180) INFORMATION FOR SEQ ID NO: 180 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 180: 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Asp Pro Glu Arg Lys 
l 5 10 15 

(181) INFORMATION FOR SEQ ID NO: 181 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 181: 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Asp Pro Glu Lys Lys 
1 5 10 15 

(182) INFORMATION FOR SEQ ID NO: 182 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 182: 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Glu Pro Glu Lys Lys 
1 5 10 15 



(183) INFORMATION FOR SEQ ID NO: 183 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 183: 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Glu Pro Asp Lys Lys 
l 5 10 15 



(184) INFORMATION FOR SEQ ID NO: 184 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 184: 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ala Glu Pro Glu Lys Lys 
15 10 15 



(185) INFORMATION FOR SEQ ID NO: 185 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 185: 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Asx Pro Glx Lys Lys 
15 10 15 
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(186) INFORMATION FOR SEQ ID NO: 186 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 186: 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Asp Pro Asx Lys Lys 
15 10 15 



(187) INFORMATION FOR SEQ ID NO: 187 

> 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 187: 

Gin Thr Ser Val Arg Pro Gly Gin Val Arg Ser Asp Pro Glu Arg Lys 
15 10 15 



(188) INFORMATION FOR SEQ ID NO: 188 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 188 : 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser His Pro Glu Lys Lys 

1 " "* 5 10 15 



(189) INFORMATION FOR SEQ ID NO: 189 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

( C ) TOPOLOGY : 1 i near 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 189: 
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Gin Thr Ser Val Arg Pro Gly Asn Val Arg Ser Asp Pro Asp Lys Lys 
1 5 10 . 15 



(190) INFORMATION FOR SEQ ID NO: 190 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 190: 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Asp Pro Glu Lys Thr 
15 10 15 



(191) INFORMATION FOR SEQ ID NO: 191 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 191: 

Gin Thr Ser Val Arg Pro Gly Thr Val Arg Ser Glu Pro Glu Lys Lys 
15 10 15 



(192) INFORMATION FOR SEQ ID NO: 192 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 192 : 

Gin Thr Ser Val Arg Pro Glu Lys Val Arg Ser Glu Pro Asp Lys Lys 
l 5 10 15 



(193) INFORMATION FOR SEQ ID NO: 193 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

( C ) TOPOLOGY : 1 i near 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 193: 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Glu Ser Asp Lys Lys 
15 10 15 



(194) INFORMATION FOR SEQ ID NO: 194 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 194: 

Gin Thr Ser Val Arg Pro Gly Glu Val Arg Ser Glu Pro Asp Lys Lys 
1.5 10 15 



(195) INFORMATION FOR SEQ ID NO: 195 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 195: 

Gin Thr Ser val Arg Pro Gly Asx Val Arg Ser Asx Pro Glx Arg Lys 
15 10 15 



(196) INFORMATION FOR SEQ ID NO: 196 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 196: 

Gin Thr Ser Val Ser Pro Gly Lys Val Arg Ser Asp Pro Glu Lys Lys 

15 10 15 



(197) INFORMATION FOR SEQ ID NO: 197 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE : peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 197: 

Gin Thr Ser Val Arg Pro Gly Lys Val Asn Ser Asp Pro Glu Lys Lys 
1 5 10 15 



(198) INFORMATION FOR SEQ ID NO: 198 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 198: 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Asp Pro Asp Thr Lys 
15 10 15 



(199) INFORMATION FOR SEQ ID NO: 199 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 199: 

Gin Thr Ser Val Arg Pro Lys Lys Val Arg Ser Asp Pro Glx Lys Lys 
15 10 15 



(200) INFORMATION FOR SEQ ID NO: 200 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 200 : 

Gin Thr Ser Val Arg Pro Lys Lys Val Arg Phe Asp Pro Glu Lys Lys 
15 10 15 
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(201) INFORMATION FOR SEQ ID NO: 201 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 201: 

Gin Thr Ser Val Arg Ser Gly Lys Val Arg Ser Glu Pro Glu Thr Lys 
1 5 10 15 



(202) INFORMATION FOR SEQ ID NO: 2 02 

(i) SEQUENCE CHARACTERISTICS: 

(A} LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 202 : 

Val Thr Asn Leu Arg Pro Gly Lys Val Arg Ser Asp Ala Glu Lys Lys 
15 10 15 



(203) INFORMATION FOR SEQ ID NO: 203 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 203: 

Val Thr Asp Leu Arg Pro Gly Lys Val Arg Ser Asp Ala Glu Lys Lys 
1 - - 5 10 15 



(204) INFORMATION FOR SEQ ID NO: 204 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 204: 
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Gin Thr Ser val ser Pro Gly Asn lie Arg Ser Glu Ser Asp Lys Lys 
1 5 10 15 



(205) INFORMATION FOR SEQ ID NO: 205 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 205: 

Lys Thr Ser Val Thr Pro Gly Lys Phe Arg Ser Glu Pro Glu Lys Lys 
15 10 15 



(206) INFORMATION FOR SEQ ID NO: 206 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 206: 

Val Thr Leu Leu Pro Pro Gly Arg val Arg Ser Asp Ala Glu Lys Lys 
15 10 15 



(207) INFORMATION FOR SEQ ID NO: 207 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 207: 

Val Thr Leu Leu Pro Pro Gly Glu Val Arg Ser Asp Ala Glu Lys Lys 

l 5 10 15 



(208) INFORMATION FOR SEQ ID NO: 2 08 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO; 208 : 

Val Thr Leu Pro Pro Pro Gly Glx Val Arg Ser Asp Ala Glu Arg Lys 
15 10 15 



(209) INFORMATION FOR SEQ ID NO: 209 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 209: 

Val Thr Leu Pro Pro Pro Gly Glx Val Arg Ser Asx Ala Glx Asn Lys 
15 10 15 



(210) INFORMATION FOR SEQ ID NO: 210 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 210: 
Val Thr Leu Pro Pro Pro Gin Gin val Arg Ser Asp Ala Glu Lys Lys 

15 10 15 



(211) INFORMATION FOR SEQ ID NO: 211 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 211: 

Val Thr Leu Pro Pro Pro Gly Gin val Thr Ser Asp Ala Glu Lys Lys 
1 5 10 15 



(212) INFORMATION FOR SEQ ID NO: 2 12 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 212: 

Val Thr Leu Pro Pro Ala Gly Gin Val Arg Ser Asp Ala Glu Lys Arg 
1 5 * 10 15 



(213) INFORMATION FOR SEQ ID NO: 213 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY; linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 213: 

Ala Leu Ser Pro Ser Ser Gly Gin Ser Ser Ser Ala Ser Glu Arg Leu 
1 5 10 15 



(214) INFORMATION FOR SEQ ID NO: 214 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2 14: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ala 

1 5 10 15 



Ser Artf-Gly Asp Ser Gin Arg Pro Glu Ser 

20 25 

(215) INFORMATION FOR SEQ ID NO: 215 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 215: 
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Glu Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Val 
1 5 10 15 



Ser Arg Gly Asp Ser Gin Arg Pro Glu Ser 

20 25 

(216) INFORMATION FOR SEQ ID NO: 216 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2 16: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Thr Gly Ala Pro Gly Lys Ala 

1 5 10 15 



Ser Arg Gly Asp Ser Gin Arg Pro Glu Ser 

20 25 

(217) INFORMATION FOR SEQ ID NO: 217 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 217: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ala 
15 10 15 



Ser Lys Gly Asn Ser Gin Arg Ala Glu Ser 

20 25 

(218) INFORMATION FOR SEQ ID NO: 218 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 218: 
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Glu Lys Met Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ala 
5 1 5 10 15 

Ser Lys Gly Asn Ser Gin Arg Ala Glu Ser 

20 25 

10 (219) INFORMATION FOR SEQ ID NO: 219 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

15 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 219: 
20 Glu Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ala 

1 5 10 15 



25 



30 



Ser Lys Gly Thr Ser Gin Arg Ala Glu Ser 

20 25 

(220) INFORMATION FOR SEQ ID NO: 220 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 220: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ala 

15 10 15 

Ser Lys Gly Thr Ser Gin Arg Ala Glu Thr 

20 25 

(221) INFORMATION FOR SEQ ID NO: 221 

(i) SEQUENCE CHARACTERISTICS: 
45 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



35 



40 



50 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 221 



55 
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5 



10 



15 



20 



25 



45 



50 



Glu Lys Val Gly Gly Leu Lys Pro Gly Arg Gly Thr Pro Gly Lys Ala 
15 10 15 

Ser Lys Gly Thr Ser Gin Arg Ala Glu Thr 

20 25 

(222) INFORMATION FOR SEQ ID NO: 222 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

<xi) SEQUENCE DESCRIPTION: SEQ ID NO: 222: 

Glu Asn Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ala 
1 5 10 15 

Ser Lys Gly Thr Ser Gin Arg Ala Glu Thr 

20 25 

(223) INFORMATION FOR SEQ ID NO: 223 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

35 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 223: 

Glu Lys Val Gly Gly Leu Gin Ser Gly Arg Gly Thr Pro Gly Lys Ala 
15 10 15 

40 ser Lya Gly Thr Ser Gin Arg Ala Glu Thr 

20 25 
(224) INFORMATION FOR SEQ ID NO: 224 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 224: 



55 



110 



EP 0 592 1 06 A1 



Glu Lys Val Gly Gly Leu Gin Ser Gly Arg Gly Thr Pro Gly Lys Ala 
1 5 10 15 



Ser Lys Gly Thr Ser Gin Arg Ala Glu Ser 

20 25 

(225) INFORMATION FOR SEQ ID NO: 225 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) topology : linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 225: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ala 
15 10 15 



Ser Lys Gly lie Ser Gin Arg Ala Glu Arg 

20 25 

(226) INFORMATION FOR SEQ ID NO: 226 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 226: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ser 
15 10 15 



Ala Lys Gly Asx Ser Glx Arg Ala Gin Ser 

20 25 

(227) INFORMATION FOR SEQ ID NO: 227 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 227: 
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Glu Lys Val Gly Gly Leu Gin Pro Gly Ser Gly Thr Pro Gly Lys Ala 
1 5 10 15 



Ser Lys Gly Asn Ser Gin Arg Ala Glu Ser 

20 25 
(228) INFORMATION FOR SEQ ID NO: 228 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 228: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Ser Gly Thr Pro Gly Lys Ala 
15 10 15 



Ser Lys Gly Ser Ser Gin Arg Ala Glu Ser 

20 25 

(229) INFORMATION FOR SEQ ID NO: 229 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 229: 

Glu Lys val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Arg Lys Ala 
15 10 15 



ser Lys Gly Asn Ser Gin Arg Ala Glu ser 

(230) INFORMATION FOR SEQ ID NO: 230 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 230: 
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Glu Lys Met Gly Asn Leu Gin Pro Gly Ser Gly Thr Pro Gly Lys Ala 
l 5 10 * 15 



Ser Lys Gly Asn Ser Gin Arg Pro Asp Ser 

20 25 

(231) INFORMATION FOR SEQ ID NO: 231 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 231: 

Glu Lys val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
1 5 10 15 



Ser Lys Gly Asn Ala Arg Arg Ser Glu Thr 

20 25 

(232) INFORMATION FOR SEQ ID NO: 232 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 232: 

Glu Lys Val Gly Gly Leu Lys Pro Gly Lys Gly Ala Pro Glu Lys Asp 
15 10 15 



Ser Lys Gly Asn Ala Arg Arg Ser Glu Thr 

_ 20 25 

(233) INFORMATION FOR SEQ ID NO: 23 3 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 233: 
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10 



20 



30 



35 



40 



45 



Glu Lys Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Arg Asp 
15 10 15 

Ser Lys Gly Asn Ala Arg Arg Ser Glu Thr 

20 25 

(234) INFORMATION FOR SEQ ID NO: 234 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 
15 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 234 



Asp Lys Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 



Ser Lys Gly Asn Ala Lys Arg Ser Glu Thr 
25 20 25 

(235) INFORMATION FOR SEQ ID NO: 235 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 235: 

Asp Lys Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 

ser Lys Gly Asn Ala Lys Lys ser Glu Thr 

20 25 

(236) INFORMATION FOR SEQ ID NO: 236 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

50 (ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 236: 
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Asp Lys Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Asp Lys Asp 
15 io 15 

Asn Lys Gly Asn Ala Lys Lys Ser Glu Thr 

20 25 

(237) INFORMATION FOR SEQ ID NO: 237 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 237: 

Glu Lys Val Gly Gly Leu Thr Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 

♦ 

Ser Lys Gly Asn Gly Arg Arg Ser Glu Thr 

20 25 

(238) INFORMATION FOR SEQ ID NO: 238 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 238 : 

Glu Met Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 

ser Lys Gly Asn Asp Arg Arg Ser Glu Thr 

20 25 

(239) INFORMATION FOR SEQ ID NO: 239 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 239: 
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Glu Met Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
1 5 10 15 



Ser Lys Gly Asn Asp Lys Arg Ser Glu Thr 

20 25 
(240) INFORMATION FOR SEQ ID NO: 240 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 240: 

Glu Met Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 



Ser Lys Gly Asn Ala Lys Arg Ser Glu Thr 

20 25 

(241) INFORMATION FOR SEQ ID NO: 241 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 241: 
Glu Gin val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 

15 10 15 



Ser Lya Gly Asn Ala Lys Lys Ser Glu Thr 

20 25 

(242) INFORMATION FOR SEQ ID NO: 242 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 242: 
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Glu Gin Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
1 5 10 15 



Thr Lys Gly Asn Ala Lys Lys Ser Glu Thr 

20 25 
(243) INFORMATION FOR SEQ ID NO: 243 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 243: 

Glu Gin Val Gly Gly Leu Lys Pro Gly Lys Gly Ala Pro Glu Lys Asp 
15 10 15 



Thr Lys Gly Asn Ala Lys Lys Ser Glu Thr 

20 25 

(244) INFORMATION FOR SEQ ID NO: 244 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 244: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Asp 
l 5 10 15 



Ser Lys Gly Asn Ala Lys Lys Ser Glu Thr 

20 25 

(245) INFORMATION FOR SEQ ID NO: 245 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 245: 
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Glu Lys Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 



Thr Lys Gly Asn Ala Lys Lys Ser Glu Thr 

20 25 

(246) INFORMATION FOR SEQ ID NO: 246 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 24 6: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Glu Lys Asp 
1 5 10 15 



Thr Lys Gly Asn Ala Lys Lys Ser Glu Thr 

20 25 

(247) INFORMATION FOR SEQ ID NO: 247 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 247: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Lys Gly Ser Pro Glu Lys Asp 
1 5 10 15 



Ser Lys Gly Asn Ala Lys Lys Ser Glu Thr 

20 25 

(248) INFORMATION FOR SEQ ID NO: 248 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 248: 
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Asp Lys Met Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
1 5 10 15 



Ser Lys Gly Asn Ala Lys Gin Ser Glu Thr 

20 25 
(249) INFORMATION FOR SEQ ID NO: 249 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:249: 

Glu Gin Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Asp Lys Asp 
15 10 15 



Ser Lys Gly Asn Ala Lys Lys Ser Glu Thr 

20 25 

(250) INFORMATION FOR SEQ ID NO: 250 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 250: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 



Ser Lys Gly Asn Ala Glu Lys Ser Glu Thr 

20 25 

(251) INFORMATION FOR SEQ ID NO: 251 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 251: 
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Glu Gin Val Gly Asp Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 io 15 



Thr Lys Gly Asn Ala Arg Arg Ser Glu Thr 

20 25 

(252) INFORMATION FOR SEQ ID NO: 252 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 252: 

Glu Asn Val Gly Asp Leu Lys Pro Gly Lys Gly Ala Pro Glu Lys Asp 
15 10 15 



Ser Lys Gly Asn Ala Arg Arg Ser Glu Thr 

20 25 

(253) INFORMATION FOR SEQ ID NO: 253 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 253: 

Glu Gin Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Ser Asp Lys Asp 
15 10 15 



Ser Lye Gly Asn Ala Lys Lys ser Glu Thr 

20 25 

(254) INFORMATION FOR SEQ ID NO: 254 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 254: 
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Glu Gin Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 



Ser Lys Gly Asn Ala Lys Lys Ser Gly Thr 

20 ^ 25 



(255) INFORMATION FOR SEQ ID NO: 255 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
15 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 255: 



Asp Gin Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Asp 
1 5 10 15 



Thr Lys Gly Asn Pro Lys Arg Ser Glu Thr 

25 20 25 

(256) INFORMATION FOR SEQ ID NO: 256 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 256: 

Asp Gin Val Gly Gly Leu Gin Pro Gly Gin Gly Thr Pro Glu Lys Asn 
15 10 15 

Thr Lys Gly Asn Pro Lys Arg ser Asp Thr 

20 25 

(257) INFORMATION FOR SEQ ID NO: 257 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

50 (ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 257: 



121 



EP 0 592 106 A1 



10 



15 



20 



Glu Lys Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Ser Glu Lys Asp 
15 10 15 

lie Lys Gly Asn Ala Lys Lys Ser Glu Thr 

20 25 

(258) INFORMATION FOR SEQ ID NO: 258 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 258 : 

Asp Lys Val Gly Gly Leu Lys Pro Gly Lys Arg Thr Pro Glu Lys Asp 
15 10 15 

Asn Lys Gly Asn Ala Lys Lys Ser Glu Thr 

20 25 

(259) INFORMATION FOR SEQ ID NO: 259 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 259: 

Asp Lys Val Gly Gly Leu Lys Leu Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 

Thr Lys Gly Asn Ala Lys Lys Ser Glu Thr 

20 25 

(260) INFORMATION FOR SEQ ID NO: 260 

(i) SEQUENCE CHARACTERISTICS: 
45 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
( c ) TOPOLOGY : 1 inear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 260 
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Glu Lys Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 



Ser Lys Gly Asn Ala Asn Thr Ser Glu Thr 

20 25 

(261) INFORMATION FOR SEQ ID NO: 2 61 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 261: 

Glu His Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
1 5 10 15 



Ser Lys Gly Asn Ala Gly Arg Ser Glu Thr 

20 25 

(262) INFORMATION FOR SEQ ID NO: 262 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 262: 

Glu Gin Val Gly Gly Leu Gin Pro Gly Asn Gly Thr Pro Glu Lys Asp 
1 5 10 15 



Thr Thr Gly Asn Ala Lys Arg Ser Glu Thr 

20 25 

(263) INFORMATION FOR SEQ ID NO: 263 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

( C ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 263: 
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Glu Lys Glu Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Glu 
l 5 10 15 



Ser Lys Gly Asp Ser Lys Arg Ala Glu Thr 

20 25 

(264) INFORMATION FOR SEQ ID NO: 264 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 264: 

Glu Lys Glu Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Glu 
15 10 15 



Ser Lys Gly Asp ser Lys Arg Pro Glu Thr 

20 25 
(265) INFORMATION FOR SEQ ID NO: 265 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 265: 

Glu Lys Glu Gly Gly Leu Gin Pro Gly Lys Gly Ser Pro Glu Lys Glu 

1 5 10 15 



Ser Lya Gly Asp Ser Lys Arg Ala Glu Thr 

20 25 

(266) INFORMATION FOR SEQ ID NO: 266 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2 66: 
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Glu Lys Asp Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 XO 15 

Ser Lys Gly Asp Ser Lys Arg Val Glu Met 

20 25 

(267) INFORMATION FOR SEQ ID NO: 267 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE : amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 267: 

Glu Gin Val Gly Gly Leu Lys Pro Gly Arg Gly Thr Pro Glu Lys Asp 
1 5 10 15 

Thr Thr Gly Asp Ala Gin Arg Ser Glu Thr 

20 25 

(268) INFORMATION FOR SEQ ID NO: 268 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 268: 

Glu Gin Val Gly Gly Leu Lys Pro Gly Arg Gly Thr Pro Glu Lys Asp 
15 10 15 

Thr Thr Gly Asn Ala Lys Gly Ser Glu Thr 

20 25 

(269) INFORMATION FOR SEQ ID NO: 269 

(i) SEQUENCE CHARACTERISTICS: 
45 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2 69 
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Glu Lys Val Gly Gly Ser Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 

Ser Lys Gly Asn Ala Lys Thr Ser Glu Thr 

20 25 

(270) INFORMATION FOR SEQ ID NO: 270 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 270: 

Ser Asp Gin Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 

Thr Lys Gly Asn Ala Arg Arg Ser Glu Ser 

20 25 

(271) INFORMATION FOR SEQ ID NO: 271 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 271: 

Glu Lys He Gly Gly Leu Gin Pro Gly Lys Gly Asp Pro Gly Lys Pro 
X 5 10 15 

Ser Lys Asp Asn Ala Lys Arg Ser Glu Thr 

(272) INFORMATION FOR SEQ ID NO: 272 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 272: 
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Glu Lys Leu Gly Gly Leu Gin Pro Gly Lys Gly Asp Pro Gly Lys Pro 
1 5 10 ^15 



Ser Lys Asp Asn Ala Lys Arg Ser Glu Thr 

20 25 
(273) INFORMATION FOR SEQ ID NO: 273 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION : SEQ ID NO: 27 3: 

Glu Lys Leu Gly Gly Leu Gin Pro Gly Lys Gly Asp Pro Gly Lys Pro 
15 10 15 



Phe Lys Asp Asn Ala Lys Arg Ser Glu Thr 

20 25 

(274) INFORMATION FOR SEQ ID NO: 274 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 274: 

Glu Lys Leu Gly Gly Leu Gin Pro Gly Lys Gly Asp Pro Gly Lys Leu 
1^5 10 15 



Met Lys Glu Asn Ala Lys Arg Ser Glu Thr 

(275) INFORMATION FOR SEQ ID NO: 275 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

( B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 275: 
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Glu Asn Leu Gly Gly Leu Gin Pro Gly Lys Gly Asp Pro Gly Lys Leu 
1 5 * 10 "* 15 



Lys Xaa Glu Asn Ala Lys Arg Pro Glu Thr 

20 25 

(276) INFORMATION FOR SEQ ID NO: 276 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE : amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 276: 

Glu Lys Leu Gly Gly Leu Gin Pro Gly Asn Gly Asp Leu Gly Lys Pro 
1 5 .10 15 



Ser Lys Asp Asn Ala Lys Arg Ser Glu Thr 

20 25 
(277) INFORMATION FOR SEQ ID NO: 277 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

( C ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 277: 
Glu Lys Leu Gly Pro Leu Gin Leu Gly Lys Gly Asp Pro Gly Lys Pro 

1 5 10 15 



40 Ser Lys Asp Asp Ala Lys Arg Ser Glu Thr 

20 25 

(278) INFORMATION FOR SEQ ID NO: 278 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

50 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 278: 
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Glu Gin Leu Gly Gly Leu Gin Pro Gly Gly Gly Thr Pro Gly Lys Pro 
15 io 15 

Ser Lys Asp Asn Asp Lys Arg Ser Glu Thr 

20 25 

(279) I N FORMAT I OK FOR SEQ ID NO: 279 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 279: 

Glu Gin Leu Gly Gly Leu Gin Pro Gly Gly Gly Thr Pro Gly Lys Ala 
15 10 15 

Ser Lys Asp Asn Asp Lys Arg Ser Glu Thr 

20 25 

(2 80) INFORMATION FOR SEQ ID NO: 280 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 280: 

Glu Gin Val Gly Gly Leu Lys Ala Arg Lys Gly Thr Pro Glu Lys Asp 
l 5 10 15 

Thr Thr Gly Asn Ala Lys Arg Ser Glu Thr 

20 25 

(281) INFORMATION FOR SEQ ID NO: 281 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

( C ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 281: 
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Glu Met Val Gly Val Leu Glu Pro Gly Lys Gly Thr Pro Glu Lys Arg 
15 10 15 

Gin Glu Gly Asn Ala Lys Arg Ser Glu Thr 

20 25 
(282) INFORMATION FOR SEQ ID NO: 282 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
( c ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION : SEQ ID NO:282: 
Glu Gin Val Gly Gly Leu Gin Pro Lys Lys Gly Ser Pro Gly Lys Asp 

15 10 15 

Ser Lys Asp Asp Ser Gin Lys Thr Glu Thr 

20 25 

(28^ INFORMATION FOR SEQ ID NO: 283 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 
35 ( X i) SEQUENCE DESCRIPTION: SEQ ID NO: 283: 

Glu Gin Val Gly Gly Leu Gin Pro Lys Lys Gly Ser Pro Gly Lys Asp 
15 10 15 



Ser Lys Asp Asp Ser Gin Lys Thr Glu Arg 

(284) INFORMATION FOR SEQ ID NO: 284 

45 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 284: 
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Gin Gin Val Pro Glu Leu Lys Pro Gly Arg Gly Thr Pro Gly Lys Glu 

.V 

Asp Lys Gly Thr Ser Ala Arg Asn Asp Thr 

20 25 

(285) INFORMATION FOR SEQ ID NO; 285 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 28 5: 

Gin Gin Val Pro Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Lys Asp 
1 5 10 15 

Asp Lys Gly Thr Ser Ala Lys Asn Glu Thr 

20 25 

(286) INFORMATION FOR SEQ ID NO: 286 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 286: 

Gin Gin Val Pro Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Lys Asp 
15 10 15 

Asp Lya Gly Thr Ser Ala Lys Asn Glu Met 

. 20 25 

(287) INFORMATION FOR SEQ ID NO: 287 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 287: 
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Gin Gin Lys Pro Glu Leu Lys Pro Gly Lys Gly Ser Pro Gly Gin Glu 
1 5 10 ^15 



Lys Lys Gly Thr Ser Ser Thr Ser Glu Thr 

20 25 
(288) INFORMATION FOR SEQ ID NO: 288 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 288: 

Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 



Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 

20 25 

(289) INFORMATION FOR SEQ ID NO: 289 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

( C ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION : SEQ ID NO: 289: 

Glu Gin Gin Pro Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 



Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 

20 25 

(290) INFORMATION FOR SEQ ID NO: 290 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 290: 
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Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Glu 
l 5 10 15 

Lys Lys Gly Lys Ser Ser Ala Ser Glu Ser 

20 25 

(291) INFORMATION FOR SEQ ID NO: 291 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 291: 

Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Lys Gin 
15 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 

20 25 

(292) INFORMATION FOR SEQ ID NO:292 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

( C ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 292 : 

Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr His Gly Lys Gin 
1 5 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 

20 25 

(293) INFORMATION FOR SEQ ID NO: 293 

45 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 293 
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Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Ser His Gly Lys Gin 
15 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 

20 25 

(294) INFORMATION FOR SEQ ID NO: 294 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 294 : 
Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Ser His Gly Lys Gin 

15 10 15 

Lys Lys Gly Lys Ser Ser Ala Ser Glu Ser 

20 25 

(295) INFORMATION FOR SEQ ID NO: 295 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 295: 

Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr His Gly Lys Gin 
15 10 15 

Lys Lys Gly Lys Ser Ser Thr Phe Glu Ser 

20 25 

(296) INFORMATION FOR SEQ ID NO: 296 

(i) SEQUENCE CHARACTERISTICS: 
45 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 296 
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Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr His Gly Lys Gin 
5 1 5 10 15 

Lys Gin Gly Lys Ser ser Thr Phe Glu Ser 

20 25 
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(297) INFORMATION FOR SEQ ID NO: 297 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
15 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 297: 



Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr His Gly Lys Glu 
15 10 15 



Lys Lys Asp Lys Ser Ser Thr Ser Glu Ser 

25 ^ 2Q 25 

(298) INFORMATION FOR SEQ ID NO: 298 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

35 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 298 : 

Glu Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Ser His Gly Lys Gin 
15 10 15 

40 Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 

20 25 

(299) INFORMATION FOR SEQ ID NO: 299 

45 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 299 
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Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr His Gly Lys Gin 
15 io 15 

Lys Lys Ser Asn Ser Ser Thr Ser Glu Ser 

20 25 

(300) INFORMATION FOR SEQ ID NO: 300 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 300: 

Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Ala Pro Gly Gin Glu 
15 10 15 



Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 

20 25 

(301) INFORMATION FOR SEQ ID NO: 301 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 301: 

Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Ala Pro Gly Gin Glu 
15 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Asp Ser 

(302) INFORMATION FOR SEQ ID NO: 302 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 302: 
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Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Val Pro Gly Gin Glu 
15 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Asp Ser 

20 25 

(303) INFORMATION FOR SEQ ID NO: 303 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 303: 

Gin Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Ala Pro Gly Lys Gly 
15 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 

20 25 

(304) INFORMATION FOR SEQ ID NO: 304 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 304: 

Gin Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Ala Pro Gly Lys Gly 
15 10 15 

Lys Lys Asp Lys Ser Ser Thr Ser Glu Ser 

20 25 

(305) INFORMATION FOR SEQ ID NO: 305 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 305: 
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Glu Gin Gin Pro Glu Ala Lys Pro Gly Lys Gly Thr His Gly Lys Gin 
15 10 15 



Lys Lys Gly Lys Ser Ser Thr Ser Asp Ser 

20 25 

(306) INFORMATION FOR SEQ ID NO: 306 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

( C ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3 06: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr His Gly Lys Glu 
15 10 15 

Lys Lys Asp Lys Ser Ser Thr Ser Asp Ser 

20 25 

(307) INFORMATION FOR SEQ ID NO: 3 07 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 307: 

Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Ala Pro Gly Gin Gly 
15 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 

20 25 

(308) INFORMATION FOR SEQ ID NO: 308 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 308: 
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Gin Gin Gin Ala Glu Leu Lys Pro Gly Arg Gly Thr Pro Gly Gin Glu 
15 10 15 



Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 

20 25 

(309) INFORMATION FOR SEQ ID NO: 3 09 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 309: 

Glu Gin Gin Ala Glu Leu Arg Ala Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 



Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 

20 25 

(310) INFORMATION FOR SEQ ID NO: 310 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3 10: 

Glu Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 



Lys Lys Gly Thr Ser Ser Thr Ser Glu Ser 

(311) INFORMATION FOR SEQ ID NO: 3 11 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 311: 
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Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly His Glu 
15 10 15 



Lys Lys Gly Thr Ser Ser Thr Ser Glu Ser 

20 25 

(312) INFORMATION FOR SEQ ID NO: 3 12 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3 12: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly His Glu 
15 10 15 



Lys Lys Gly Thr Ser Ser Thr Ser Glu Ser 

20 25 
(313) INFORMATION FOR SEQ ID NO: 313 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 313 : 

Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly His Glu 
15 10 15 



Asn Lya Gly Thr Ser Ser Thr Ser Glu Ser 

20 25 

(314) INFORMATION FOR SEQ ID NO: 314 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3 14 : 
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Gin Gin Gin Ala Glu Val Arg Pro Gly Lys Gly Thr Pro Gly His Glu 
1 5 io 15 



Lys Lys Gly Thr Ser Ser Thr Ser Glu Ser 

20 25 

(315) INFORMATION FOR SEQ ID NO: 315 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3 15: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly His Glu 
15 10 15 



Asn Lys Gly Thr Ser Ser Thr Ser Glu Ser 

20 25 

(316) INFORMATION FOR SEQ ID NO: 316 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3 16: 
Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly Gin Gin 

15 10 15 



Lys Lys Gly Lys Ser Ser Ala Ser Glu Ser 

20 25 

(317) INFORMATION FOR SEQ ID NO: 317 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3 17: 
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His Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
15 10 15 



Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 

20 25 

(318) INFORMATION FOR SEQ ID NO: 3 18 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 318: 

Glu Gin Gin Val Glu Leu Arg Ala Gly Lys Gly Thr Pro Gly Gin Glu 
1 5 10 * 15 



Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 

20 25 

(319) INFORMATION FOR SEQ ID NO: 3 19 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 319: 

Glu Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 



Lys Gin Gly Thr Ser Ser Thr Ser Glu Ser 

20 25 

(320) INFORMATION FOR SEQ ID NO: 320 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 320: 
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Glu Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly His Asp 
1 5 10 15 



Asn Lys Gly Thr Ser Ser Thr Ser Glu Ser 

20 25 

(321) INFORMATION FOR SEQ ID NO: 321 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3 21 : 

Gin Gin Gin Ala Glu Val Arg Pro Gly Lys Gly Thr Pro Gly His Glu 
15 10 15 



Lys Lys Gly Arg Ser Ser Thr Ser Glu Ser 

20 25 

(322) INFORMATION FOR SEQ ID NO: 322 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 32 2: 

Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly Gin Gin 
15 10 15 



Lys Lys Asp Lys Ser Ser Thr Ser Glu Ser 

20 25 

(323) INFORMATION FOR SEQ ID NO: 323 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 32 3: 
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Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
15 10 15 



Lys Lys Asp Lys Ser Ser Thr Ser Glu Ser 

20 25 

(324) INFORMATION FOR SEQ ID NO: 324 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE : amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 324: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
15 10 15 



Lys Lys Asp Lys Ser Ser Thr Ser Asp Ser 

20 25 

(325) INFORMATION FOR SEQ ID NO: 325 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

( C ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3 25: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Ser Pro Gly Gin Gin 
15 10 15 



Lys Lys Asp Lys Ser Ser Thr Ser Glu Ser 

20 25 

(326) INFORMATION FOR SEQ ID NO: 326 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 32 6: 
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Gin His Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
15 10 15 

Lys Lys Asn Lys Ser Ser Thr Ser Glu Ser 

20 25 

(327) INFORMATION FOR SEQ ID NO: 327 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 327: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
15 10 15 

Asn Lys Asp Lys Ser Ser Thr Ser Glu Ser 

20 25 

(328) INFORMATION FOR SEQ ID NO: 328 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 328: 

Glu Gin Gin Ala Glu Leu Arg Ala Gly Lys Gly lie Pro Gly Gin Glu 
15 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 

20 25 

(329) INFORMATION FOR SEQ ID NO: 329 

(i) SEQUENCE CHARACTERISTICS: 

45 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 329 
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Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Glu 
1 5 10 15 



Lys Lys Ser Lys Ser Ser Thr Ser Glu Ser 

20 25 

(330) INFORMATION FOR SEQ ID NO: 330 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 330: 

Gin Gin Gin Ser Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 



Lys Lys Ser Lys Ser Ser Thr Ser Glu Ser 

20 25 
(331) INFORMATION FOR SEQ ID NO: 331 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 331: 

Gin Gin Gin Thr Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Glu 
1 5 10 15 



Lys Lys Ser Lys Ser Ser Thr Ser Glu Ser 

20 25 

(332) INFORMATION FOR SEQ ID NO: 332 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION : SEQ ID NO: 332: 
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Glu Gin Gin Ala Glu Leu Arg Thr Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 

Arg Lys Gly Lys Ser Ser Thr Ser Glu Ser 

20 25 

(333) INFORMATION FOR SEQ ID NO: 333 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3 33: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
15 10 15 

Lys Lys Asp Lys Ser Ser Thr Phe Glu Ser 

20 25 

(334) INFORMATION FOR SEQ ID NO: 334 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 334: 

Glu Gin Gin Ala Glu Leu Arg Pro Gly Thr Gly Ala Pro Gly Gin Glu 
15 10 15 

40 Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 

20 25 

(335) INFORMATION FOR SEQ ID NO: 335 
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50 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 33 5: 
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Gin Gin Gin Pro Glu Val Arg Pro Gly Lys Gly Thr His Ala Lys Gin 
15 10 15 



Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 

20 25 

(336) INFORMATION FOR SEQ ID NO: 336 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 336: 

Gin Gin Gin Pro Glu Val Arg Pro Gly Lys Asp Thr His Ala Lys Gin 
15 10 15 



Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 

20 25 
(337) INFORMATION FOR SEQ ID NO: 337 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE : amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 337: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Glu Gin Glu 
15 10 15 



Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 

20 25 

(338) INFORMATION FOR SEQ ID NO: 338 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3 38: 
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Glu Gin Gin Thr Glu Leu Arg Ala Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 

5 

Lys Lys Gly Arg Ser Ser Thr Ser Glu Ala 

20 25 

10 (339) INFORMATION FOR SEQ ID NO: 339 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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20 
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30 



(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 339: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Arg Glu 
1 5 10 15 



Lys Lys Ser Lys Pro Ser Thr Ser Glu Ser 

20 25 

(3 40) INFORMATION FOR SEQ ID NO: 34 0 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

35 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 340: 

Gin Gin Gin Ser Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Arg Glu 
15 10 15 

40 

Lys Lys Ser Lys Pro Ser Thr Ser Glu Ser 

20 25 

(341) INFORMATION FOR SEQ ID NO: 341 

45 (i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE : amino acid 

(C) TOPOLOGY: linear 

so (ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 341: 
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Gin Gin Arg Ala Glu Leu Lys Pro Gly Lys Asp Thr Pro Gly Arg Glu 
15 10 15 



Lys Lys Asn Lys Pro Ser Thr Ser Glu Ser 

20 25 

(342) INFORMATION FOR SEQ ID NO: 342 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 342: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Arg Glu 
15 10 15 



Lys Lys Ser Thr Ser Ser Thr Ser Glu Ser 

20 25 

(343) INFORMATION FOR SEQ ID NO: 343 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 343: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 



Lys Lys Ser Thr Ser ser Thr Ser Asp Ser 

(344) INFORMATION FOR SEQ ID NO: 344 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 344: 
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Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro He Gin Gin 
1 5 10 15 



Lys Lys Asp Lys Ser Ser Thr Ser Glu Ser 

20 25 
(345) INFORMATION FOR SEQ ID NO: 34 5 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 345: 

Gin Gin Gin Ala Glu Phe Lys Pro Gly Lys Gly Thr Pro Gly Arg Glu 
1 5 10 15 



His Arg Ser Lys Pro Ser Thr Ser Glu Ser 

20 25 



(346) INFORMATION FOR SEQ ID NO: 346 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3 46: 

Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Ala Leu Gly Gin Glu 
1 5 10 15 



Lys Lys Gly Lys Ser Ser Thr Ser Asp Ser 

20 25 

(347) INFORMATION FOR SEQ ID NO: 347 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 347: 
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Gin Gin Gin Pro Glu Val Lys Pro Gly Lys Gly Ala Pro Gly Lys Gly 
1 5 10 15 



Asn Thr Asp Lys Ser Ser Thr Ser Glu Ser 

20 25 
(348) INFORMATION FOR SEQ ID NO: 348 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 348: 

Glu Gin Gin Ala Glu Val Arg Ala Gly Lys Gly Ser Pro Gly Gin Glu 
15 10 15 



Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 

20 25 

(349) INFORMATION FOR SEQ ID NO: 349 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 349: 

Gin Gin Leu Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly His Glu 
15 10 15 



Lys Lys Gly lie Ser Ser Thr Ser Glu Ser 

20 25 

(350) INFORMATION FOR SEQ ID NO: 350 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 350: 
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Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Lys Pro Glu Gin Glu 
1 5 10 15 



Lys Lys Gly Thr Ser Ser Thr Ser Glu Ser 

20 25 

(351) INFORMATION FOR SEQ ID NO: 351 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 351: 

Gin Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Arg Asn Gly Lys Glu 
15 10 15 



Asn Lys Gly Lys Ser Ser Thr Ser Glu Ser 

20 25 

(352) INFORMATION FOR SEQ ID NO: 352 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3 52: 

Gin Gin Gin Thr Glu Leu Arg Pro Gly Arg Gly Thr Thr Gly Gin Glu 
15 10 15 



Arg Lys Gly Lys Ser Ser Thr Ser Glu Ser 

20 25 

(353) INFORMATION FOR SEQ ID NO: 353 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 353: 
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10 



15 



20 



Gin His Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly His Glu 
15 10 15 

Asn Lys Val Thr Ser Ser Thr Ser Glu Ser 

20 25 

(354) INFORMATION FOR SEQ ID NO: 354 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 354: 

Glu Gin Gin Ala Glu Leu Arg Ala Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 

Gin Lys Ala Lys Ser Ser Thr Ser Glu Ser 

20 25 

(355) INFORMATION FOR SEQ ID NO: 355 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 355: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
15 10 15 

Lys Thr Gly Thr Ser Ser Thr Thr Glu Ser 

20 25 

(356) INFORMATION FOR SEQ ID NO: 356 

(i) SEQUENCE CHARACTERISTICS: 
45 (A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 356 
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Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Asn Pro Gly Gin Glu 
15 10 15 

Lys Lys Ser Thr Ser Ser Ala Ser Glu Ser 

20 25 

(357) INFORMATION FOR SEQ ID NO: 357 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
( c ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 357 : 

Glu Gin Gin Thr Val Leu Arg Pro Gly Lys Gly Thr Pro Gly Gin Gin 
1 5 10 15 

Lys Lys Gly Thr Ser Ala Thr Asn Glu Ser 

20 25 

(358) INFORMATION FOR SEQ ID NO: 358 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 358: 

Gin Gin Leu Thr Glu Leu Lys Pro Gly Asn Gly Thr Pro Gly Gin Glu 
15 10 15 

Lys Lys Ser Lys Ser Ser Thr Ser Glu Ser 

20 25 

(359) INFORMATION FOR SEQ ID NO: 359 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 359: 
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Gin Gin Gin Ser Val Leu Arg Pro Gly Lys Gly Thr Pro Gly Gin Glu 
1 5 ~ 10 * " 15 



Lys Lys Gly Thr Ser Ser Thr Ser Lys Ser 

20 25 

(360) INFORMATION FOR SEQ ID NO: 360 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TVPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 360: 

Leu Gin Gin Pro Val Leu Lys Pro Gly Lys Gly Ser His Gly Lys Gin 
15 10 15 



Lys Lys Asp Lys Ser Ser Thr Ser Glu Ser 

20 25 

(361) INFORMATION FOR SEQ ID NO: 361 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 361: 

Glu Gin Gin Pro Glu Thr Lys Pro Gly Lys Gly Thr Leu Gly Lys Gin 
15 10 15 



Lys Lyo Ser Lys Ser Ser Thr Ser Glu Ser 

20 25 

(362) INFORMATION FOR SEQ ID NO: 362 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 362: 



156 



EP 0 592 106 A1 



10 



15 



20 



Gin Gin Gin Ala Glu Leu Lys Pro Gly Gin Gly Thr Pro Gly Gin Glu 
15 10 15 

5 

Lys Lys Asn Lys Ser Ser Thr Pro Glu Phe 

20 25 

(363) INFORMATION FOR SEQ ID NO: 363 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:363: 

Glu Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Asn Pro Glu Gin Pro 
15 10 15 

Lys Gin Gly Thr Ser Ser Thr Ser Glu Thr 

20 25 

(364) INFORMATION FOR SEQ ID NO: 364 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3 64: 

Glu Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Asn Pro Glu Gin Pro 
15 10 15 

Lys Gin Gly Thr Ser Thr Thr Ser Glu Thr 

20 25 

(365) INFORMATION FOR SEQ ID NO: 365 

45 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 365: 



55 



157 



EP 0 592 106 A1 



10 



15 



20 



25 



30 



35 



Glu Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Asn Pro Glu Gin Pro 
1 5 10 15 

Lys Gin Gly Thr Ser Ser Thr Ser Glu Thr 

20 25 

(366) INFORMATION FOR SEQ ID NO: 366 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 366: 

Glu Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Asn Pro Glu Gin Pro 
15 10 15 

Lys Gin Asp Thr Ser Ser Thr ser Glu Thr 

20 25 

(367) INFORMATION FOR SEQ ID NO:367 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3 67: 

Glu Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Asn Pro Glu Gin Pro 
l 5 " 10 15 



Lys Gin Gly Thr Ser Ser Thr Ser Gly Thr 

40 20 25 

(368) INFORMATION FOR SEQ ID NO: 368 

(i) SEQUENCE CHARACTERISTICS: 
45 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
50 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 368: 
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Glu Gin Gin Ala Glu Val Lys Pro Gly Lys Gly Asn Pro Glu Gin Pro 
15 10 15 

Lys Gin Gly Thr Ser Ser Thr Ser Glu Thr 

20 25 

(369) INFORMATION FOR SEQ ID NO: 3 69 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3 69: 

Glu Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Asn Pro Glu Gin Pro 
15 10 15 

Lys Gin Val Thr Ser Ser Thr Ser Glu Thr 

20 25 

(370) INFORMATION FOR SEQ ID NO: 370 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 370: 

Glu Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Asn Pro Glu Gin Pro 
15 10 15 

Lys Gin lie Thr Ser Ser Thr ser Glu Thr 

20 25 

(371) INFORMATION FOR SEQ ID NO: 371 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 371 : 
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Glu Gin Gin Ala Glu Leu Arg Pro Gly Arg Gly Asn Pro Glu Gin Pro 
15 10 15 



Lys Gin Val Thr Ser Ser Thr Ser Glu Thr 

20 25 

(372) INFORMATION FOR SEQ ID N0:372 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 372: 

Glu Gin Gin Ala Glu Leu Arg Pro Gly Arg Gly Asn Pro Glu Gin Pro 

1 5 10 15 



Lys His Val Thr Ser Ser Thr Ser Glu Thr 

20 25 

(373) INFORMATION FOR SEQ ID NO: 373 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

( C ) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 373: 

Glu Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Asn Thr Glu Gin Pro 
15 10 15 



Lys Gin Val Thr Ser Ser Thr Ser Glu Thr 

20 25 

(374) INFORMATION FOR SEQ ID NO: 374 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 374: 
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Glu Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Asn Thr Glu Gin Pro 
15 10 15 



Lys Leu lie Thr Ser Ser Thr Ser Glu Thr 

20 25 

(375) INFORMATION FOR SEQ ID NO: 3 75 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 375: 

Thr Gly Gin Ala Glu Leu Arg Pro Gly Lys Gly Ala Pro Glu Gin Gly 
15 10 15 



Lys Lys Gly Lys Ser Ser Thr Ser Asp Arg 

20 25 

(376) INFORMATION FOR SEQ ID NO: 376 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 376: 

Gin Tyr Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Arg Gin Gin 
1 5 10 15 



Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 

20 25 

(377) INFORMATION FOR SEQ ID NO: 377 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 377: 
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Gin Gin Gin Ala Val Leu Arg His Gly Lys Gly Thr His Gly Gin Glu 
15 10 15 



Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 

20 25 

(378) INFORMATION FOR SEQ ID NO: 378 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 378: 

Gin Gin Gin Thr Lys Leu Gly Pro Gly Arg Gly Thr Pro Gly Gin Gly 
1 5 10 15 



Arg Lys Gly Lys Ser Ser Thr Ser Gly Ser 

20 25 

(379) INFORMATION FOR SEQ ID NO: 379 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 379: 

Glu Gin Gin Ala Glu Leu Arg Ala Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 



Lys Ly» Gly Lys Ser Ser val Tyr Phe Ala 

20 25 

(380) INFORMATION FOR SEQ ID NO: 380 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 380: 
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Glu Gin Gin Ala Glu Leu Lys Ala Gly Lys Gly Thr Pro Gly Gin Gin 
15 io " 15 



Lys Gin Gly Glu Ser Thr Arg Ser Glu Thr 

20 25 

(381) INFORMATION FOR SEQ ID NO: 381 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 381: 

Gin Gin Lys Ala Glu Leu Ala Ala Ser Lys Gly Thr Pro Gly Gin Glu 
15 10 15 



Lys Lys Gly Arg Ser Ser Thr Ser Glu Ser 

20 25 

(382) INFORMATION FOR SEQ ID NO: 382 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 382: 

Gin Gin Gin Thr Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 



Lys Arg Gly Lys Ser Ser Asn Leu Arg Leu 

20 25 
(383) INFORMATION FOR SEQ ID NO: 383 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 383: 
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Glu Lys Val Gly Gly Leu Gin Gly Ser Ser Phe Asp Pro Gly Lys Ala 
l 5 10 & 15 



Ser Lys Gly Thr Ser Gin Arg Ala Glu Thr 

20 25 

(384) INFORMATION FOR SEQ ID NO: 384 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE; amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 384: 
Glu Gin Gin Ala Asp Leu Lys Leu Gly Lys Gly Asn Pro Glu Gin Pro 

15 10 15 



Lys Leu Ala Thr Pro Ser Thr Ser Glu Thr 

20 25 

(385) INFORMATION FOR SEQ ID NO: 385 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 385: 

Glu Gin Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Asp Lys Ser 
15 10 15 



Asp Val Lys Asp Asn Ala Lys Ser Glu Thr 

20 25 
(386) INFORMATION FOR SEQ ID NO: 386 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 386: 
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Asp Gin Gin Pro Asp Leu Lys Pro Ser Ser Gly Ser Pro Gly His Pro 
1 5 10 15 



Ser Lys Ser Thr Ser Lys Thr Thr Glu Thr 

20 25 

(387) INFORMATION FOR SEQ ID NO: 387 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 387: 

Asp Gin Gin Pro Asp Leu Lys Pro Ser Ser Gly Ser Pto Gly Asn Pro 
15 10 15 



Ser Lys Ser Thr Ser Lys Thr Thr Glu Thr 

20 25 

(388) INFORMATION FOR SEQ ID NO: 388 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 388: 

Asp Gin Gin Pro Asp Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
15 10 15 



Ser Lys Ser Thr Ser Lys Thr Ala Glu Thr 
_ 20 25 

(389) INFORMATION FOR SEQ ID NO: 389 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 389 : 
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Asp Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
1 5 10 15 



Ser Lys Ser Thr Ser Lys Thr Thr Glu Thr 

20 25 
(390) INFORMATION FOR SEQ ID NO: 390 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 390: 

Asp Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
15 10 15 



Ser Lys Asn Thr Ser Lys Thr Thr Glu Thr 

20 25 

(391) INFORMATION FOR SEQ ID NO: 391 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 391: 

Asp Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asp Pro 
1 5 10 15 



Ser Lya Thr Thr Ser Lys Thr Thr Glu Thr 

20 25 

(392) INFORMATION FOR SEQ ID NO: 392 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 392: 
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Asp Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
1 5 io 15 



Ser Lys Thr Thr Ser Lys Thr Thr Glu Thr 

20 25 

(393) INFORMATION FOR SEQ ID NO: 393 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 393 : 

Asp His Gin Pro Gly Leu Lys Pro Ser Ser Gly ser Pro Gly Asn Pro 

15 10 15 



Ser Lys Asn Thr Ser Lys Thr Thr Glu Thr 

20 25 
(394) INFORMATION FOR SEQ ID NO: 394 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 394: 

Asp Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
15 10 15 



Ser Arg Ser Thr Ser Lys Thr Thr Glu Thr 

20 25 

(395) INFORMATION FOR SEQ ID NO: 395 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 395: 
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Asp Gin Gin Pro Gly Leu Lys Pro Ser Ala Gly Ser Pro Gly Asn Pro 
15 io 15 



Ser Lys Ser Thr Ser Lys Thr Ala Glu Thr 

20 25 

(396) INFORMATION FOR SEQ ID NO: 3 96 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 396: 

Glu Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
15 10 15 



Ser Lys Ser Thr Ser Lys Thr Ser Glu Thr 

20 25 
(397) INFORMATION FOR SEQ ID NO: 397 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

( C ) TOPOLOGY : 1 i near 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 397: 
Asp Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 

1 5 10 15 



Ser Lya Asn Thr Ser Lys Thr lie Glu Thr 

(398) INFORMATION FOR SEQ ID NO: 398 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 398: 
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Asp Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asp Pro 
15 io 15 

Ser Lys Asn Thr Ser Lys Thr Pro Glu Thr 

20 25 

(399) INFORMATION FOR SEQ ID NO: 399 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 399: 

Glu Gin Gin Pro Ser Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
1 5 10 15 

Ser Lys Ser Thr Ser Lys Thr Thr Glu Thr 

20 25 

(400) INFORMATION FOR SEQ ID NO: 400 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 400: 

Asp Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
15 10 15 

Ser Lys Asn Thr Ser Glu Thr Thr Glu Thr 

20 25 

(401) INFORMATION FOR SEQ ID NO: 401 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 401: 
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Asp Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
1 5 10 15 



Ser Lys Asn Thr Ser Glu Thr Thr Glx Thr 

20 25 
(402) INFORMATION FOR SEQ ID NO: 402 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 402: 

Glu Gin Gin Pro Ser Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 

15 10 15 



Ser Lys Ser Thr Ser Lys Thr Ser Glu Thr 

20 25 

(403) INFORMATION FOR SEQ ID NO: 403 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4 03: 

Glu Gin Gin Pro Ser Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
15 10 15 



Ser Lys Ser Thr Ser Arg Thr Thr Glu Thr 

20 25 
(404) INFORMATION FOR SEQ ID NO: 404 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 404 : 
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Glu Gin Gin Pro Ser Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
15 10 ~ 15 



Ser Lys Ser Thr Ser Lys Thr Ala Glu Thr 

20 25 

(405) INFORMATION FOR SEQ ID NO: 405 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 405: 

Asp Gin Gin Pro Asp Leu Lys Pro Ser Ser Gly Phe Pro Gly Asn Pro 
15 10 15 



Ser Lys Ser Thr Ser Lys Thr Thr Glu Thr 

20 25 

(406) INFORMATION FOR SEQ ID NO: 406 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 406: 

Glu Gin Gin Pro Ser Leu Lys Pro Ser Ser Gly Ser Pro Gly Lys Pro 
15 10 15 



Ser Lys Ser Thr Ser Lys Thr Asn Glu Thr 
_ , 20 25 

(407) INFORMATION FOR SEQ ID NO: 407 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

( C ) TOPOLOGY : 1 i near 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 407: 
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Glu Gin Gin Pro Ser Leu Lys Pro Ser ser Gly Ser Pro Gly Asn Pro 
15 10 15 



Ser Lys Ser Thr Phe Lys Thr Ser Glu Thr 

20 25 

(408) INFORMATION FOR SEQ ID NO: 4 08 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4 08: 

Glu Gin Gin Pro Ser Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
1 5 10 15 



Ser Lys Ser Thr Ser Thr Thr Ser Glu Thr 

20 25 
(409) INFORMATION FOR SEQ ID NO: 4 09 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 409: 

Glu Gin Gin Leu Ser Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
15 10 15 



Ser Lys Ser Thr Ser Lys Thr Thr Glu Thr 

(410) INFORMATION FOR SEQ ID NO: 4 10 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4 10: 
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10 



15 



20 



Gin Gin Gin Pro Gly Leu Lys Pro Ser Phe Gly Pro Pro Gly Lys Pro 
15 10 15 

Ser Gin Ser Thr Ser Lys Thr Thr Glu Thr 

20 25 

(411) INFORMATION FOR SEQ ID NO: 411 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

( B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4 11: 

Gin Gin Lys Pro Gly Leu Ala Pro Ser Ser Gly Ser Pro Gly Lys Ser 
15 10 15 

Thr Lys Ser Asn Ser Lys Gin Thr Asp Thr 

20 25 

(412) INFORMATION FOR SEQ ID NO: 4 12 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 412: 

Gin Gin Lys Pro Gly Leu Ala Pro Ser Ser Gly Ser Pro Gly Lys Ser 
15 10 15 

Ala Lya Ser Asn Ser Lys Gin Thr Asp Thr 

20 25 

(413) INFORMATION FOR SEQ ID NO: 413 

(i) SEQUENCE CHARACTERISTICS: 
45 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



25 
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40 



50 



(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:413: 

Gin Gin Lys Pro Gly Leu Ala Pro Ser Ser Gly Ser Pro Gly Lys Ser 

15 10 15 



55 
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30 



35 



40 



50 



Ala Met Ser Asn Ser Lys Gin Thr Asp Thr 

20 25 

(414) INFORMATION FOR SEQ ID NO: 4 14 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

f5 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4 14: 

Gin Gin Lys Pro Gly Leu Ala Pro Ser Ser Gly Ser Pro Gly Lys Ser 
15 10 15 

20 Ala lie Ser Asn Ser Lys Gin Thr Asp Thr 

20 25 

(415) INFORMATION FOR SEQ ID NO: 415 

25 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 415: 
Gin Gin Lys Pro Gly Leu Gin Pro Ser Ser Gly ser Pro Gly Lys Ala 

15 10 15 

Ala He Ser Asn Ser Lys Gin Ser Asn Thr 

20 25 

(416) INFORMATION FOR SEQ ID NO: 4 16 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

45 (ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 416: 



Gin Gin Lys Pro Gly Leu Gin Pro Ser Ser Gly Ser Pro Gly Lys Ala 
1 5 10 15 

Ala He Ser Asn Ser Lys Gin Ala Asn Thr 

20 25 



55 
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(417) INFORMATION FOR SEQ ID NO; 4 17 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 417: 

Gin Gin Lys Pro Val Leu Ala Pro Ser Ser Gly Ser Pro Gly Lys Ser 
15 10 15 

Ala Met Ser Asn Ser Lys Gin lie Asp Thr 

20 25 

(418) INFORMATION FOR SEQ ID NO: 418 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 418: 

Gin Gin Lys Pro Ser Leu Gin Pro Ser Ser Asp Ser Pro Gly Lys Ala 
1 5 10 15 

Ala Met Ser Asn Ser Lys Gin Ala Asp Thr 

20 25 

(419) INFORMATION FOR SEQ ID NO: 4 19 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 419 : 

Glu Arg val Gly Asp Leu Glu Pro Gly Arg Gly lie Pro Gly Lys Ala 
15 10 15 

Pro Lys Gly Asp Ser Lys Lys lie Glu Thr 

20 25 

(420) INFORMATION FOR SEQ ID NO:420 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 420: 

Glu Arg Val Gly Asp Leu Glu Pro Glu Arg Gly lie Pro Gly Lys Ala 
1 5 10 15 



Pro Lys Gly Asp Ser Lys Lys lie Glu Thr 

20 25 

(421) INFORMATION FOR SEQ ID NO: 421 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 421: 

Glu Gin Val Gly Gly Leu Lys Pro Gly Arg Gly Thr Pro Gly Lys Ala 
15 10 15 



Pro Lys Gly Asp Ser Lys Lys Thr Glu Thr 

20 25 

(422) INFORMATION FOR SEQ ID NO: 422 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) .MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 422: 

Glu Gin Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Ser Gly Lys Ala 
15 10 15 



Ser Lys Gly Asp Ser Lys Lys Thr Glu Thr 

20 25 

(423) INFORMATION FOR SEQ ID NO: 423 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 
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15 



(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 423: 

Glu Gin Leu Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Asx 
15 10 15 

Ser Lys Gly Asp Ser Lys Arg Ala Glu Thr 

20 25 

(424) INFORMATION FOR SEQ ID NO: 424 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 42 4: 

Glu Gin Leu Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
15 10 15 

30 Ser Lys Gly Asn Ser Lys Arg Ala Glu Thr 

20 25 

(425) INFORMATION FOR SEQ ID NO: 425 



20 



25 



35 



40 



45 



50 



55 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION : SEQ ID NO: 425 : 

Glu Gin Leu Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
15 10 15 

Ser Arg Gly Asn Ser Lys Arg Ala Glu Thr 

20 25 

(426) INFORMATION FOR SEQ ID NO: 426 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION; SEQ ID NO: 426 : 

Glu Gin Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
1 5 10 15 



Ser Lys Gly Asn Ser Lys Arg Ala Glu Thr 

20 25 

(427) INFORMATION FOR SEQ ID NO: 427 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 427: 

Glu Gin Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
1 5 10 15 



Ser Lys Gly Asn Ala Lys Arg Ala Glu Thr 

20 25 

(428) INFORMATION FOR SEQ ID NO: 428 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 428: 

Glu Gin Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
15 10 15 



Ser Lys Gly Asp Ser Arg Arg Ala Glu Thr 

20 25 

(429) INFORMATION FOR SEQ ID NO: 429 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 429: 

Glu Gin Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
15 10 15 



Ser Lys Gly Asn Ser Arg Arg Ala Glu Thr 

20 25 

(430) INFORMATION FOR SEQ ID NO: 430 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 430: 

Gin Gin Val Gly Gly Leu Glu Pro Gly Arg Gly Thr Pro Gly Lys Asp 
15 10 15 

Ser Lys Gly Asx Ser Lys Arg Ala Glu Thr 

20 25 

(431) INFORMATION FOR SEQ ID NO: 431 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 431: 
Glu Gin Leu Gly Asp Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ala 

1 5 10 15 

Ser Lys" Gly Asn Ser Lys Arg Ala Glu Thr 

20 25 

(432) INFORMATION FOR SEQ ID NO: 432 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4 32: 
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Glu Gin Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Thr Gly Lys Asp 
1 5 10 15 



Ser Lys Gly Asp Ser Lys Arg Ala Glu Thr 

20 25 

(433) INFORMATION FOR SEQ ID NO: 4 33 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 433: 

Gin Gin Val Gly Gly Val Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
15 10 15 



Ser Lys Gly Asn Ser Lys Arg Ala Glu Thr 

20 25 

(434) INFORMATION FOR SEQ ID NO: 434 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 434 : 

Gin Gin Val Gly Gly Val Gin Pro Gly Arg Gly lie Pro Gly Lys Asp 
15 10 15 



Ser Lys Gly Asn Ser Lys Arg Pro Glu Thr 
_ 20 25 

(435) INFORMATION FOR SEQ ID NO: 435 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 435: 
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Glu Gin Val Gly Gly val Gin Pro Gly Arg Gly lie Pro Gly Lys Asp 
15 10 15 

ser Lys Gly Asp Ser Lys Arg Pro Glu Thr 

20 25 

(436) INFORMATION FOR SEQ ID NO: 436 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 436: 

Gin Gin Val Gly Gly Val Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
15 10 15 

Ser Asn Gly Asp Ser Lys Arg Pro Glu Thr 

20 25 

(437) INFORMATION FOR SEQ ID NO: 437 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 
(5) TYPE: amino acid 
(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:437: 

Gin Lys Val Gly Gly Val Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
15 10 15 

Ser Lys Gly Asn Ser Lys Arg Thr Glu Thr 

20 25 

(438) INFORMATION FOR SEQ ID NO: 438 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 438 : 

Gin Glu Val Gly Gly Val Glx Pro Gly Arg Gly Thr Pro Gly Lys Asx 
15 10 15 
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Ser Lys Gly Asx Ser Lys Arg Ala Glu Thr 

20 25 

(439) INFORMATION FOR SEQ ID NO: 439 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 439: 

Glu Gin Leu Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
15 10 15 



Ser Asn Gly Asp Ser Lys Gin Ala Glx Thr 

20 25 

(440) INFORMATION FOR SEQ ID NO: 440 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 440: 

Glu Gin Leu Gly Gly Leu Gin Pro Gly Arg Gly Ser Pro Gly Lys Asp 
15 10 15 

Thr Asn Gly Asp Ser Lys Glu Ala Glx Thr 

20 25 

(441) INFORMATION FOR SEQ ID NO: 441 

Ji) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

( C ) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 441: 

Ala Gin Leu Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
15 10 15 

Ser Asn Gly Asp Ser Lys Gin Ala Glx Ser 

20 25 
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(442) INFORMATION FOR SEQ ID NO: 442 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 442: 

Glu Gin Leu Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys val 
15 10 15 



Ser Gin Gly Asp Ser Lys Gin Ala Glx Thr 

20 25 

(443) INFORMATION FOR SEQ ID NO: 443 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 443: 

Glu Gin Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Val 
15 10 15 



Ser Gin Gly Asp Ser Lys Glu Pro Glx Thr 

20 25 

(444) INFORMATION FOR SEQ ID NO: 444 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

( B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 444: 

Glu Gin Leu Gly Gly Leu Gin Pro Glu Arg Gly Thr Pro Gly Lys Glu 

.1 5 10 15 



Ser Lys Gly Asn Ser Met Arg Ala Glu Thr 

20 25 

(445) INFORMATION FOR SEQ ID NO: 445 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 445: 

Glu Gin val Gly Asp Leu Gin Pro Gly Arg Gly Asx Pro Gly Lys Asp 
1 5 10 15 



15 Ser Lys Gly Asn Ala Lys Arg Val Glu Thr 

20 25 

(446) INFORMATION FOR SEQ ID NO: 446 

20 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



25 



30 



(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 446: 

Glu Gin Val Gly Asp Leu Gin Pro Gly Arg Gly Asn Pro Gly Lys Asp 
15 10 15 

Ser Lys Gly Asn Ala Gin Arg Pro Glu Thr 

20 25 

35 (447) INFORMATION FOR SEQ ID NO:447 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

40 

(ii) .MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 447: 
45 Gin Gin Val Gly Gly Val Gin Pro Gly Arg Gly Thr Leu Gly Lys Asp 

15 10 15 



50 



55 



Ser Lys Gly Asn Ser Lys Arg Ala Glu Thr 

20 25 

(448) INFORMATION FOR SEQ ID NO: 4 48 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
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(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 448: 

Gin Glx Val Gly Gly Ala Glx Pro Gly Arg Gly Ser Pro Gly Lys Ala 
15 10 15 

Ser Lys Gly Asx Ser Lys Arg Ala Glu Thr 

20 25 

(449) INFORMATION FOR SEQ ID NO: 449 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 449: 

Gin Gin Val Gly Gly Leu Lys Pro Gly Arg Gly Ser Pro Gly Lys Asp 
15 10 15 

Ser Lys Gly Asn Ala Gin Arg Thr Glx Thr 

20 25 

(450) INFORMATION FOR SEQ ID NO: 450 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) ^SEQUENCE DESCRIPTION: SEQ ID NO: 450: 

Asp Gin Val Gly Gly Leu Lys Pro Gly Arg Gly Thr Pro Gly Lys Asn 

15 10 15 

Ser Asn Gly Asp Ser Lys Thr Pro Glx Thr 

20 25 

(451) INFORMATION FOR SEQ ID NO: 451 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 451: 

Glu Gin Leu Gly Gly Leu Gin Pro Gly Arg Gly Thr Ser Arg Glu Asp 
1 5 10 15 



Ser Lys Gly Asn Ser Lys Arg Ala Glu Thr 

20 25 

(452) INFORMATION FOR SEQ ID NO: 452 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4 52: 

Glu Gin Val Gly Ala Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
1 5 10 15 



Ser Gin Ala Asp Ser Lys Glu Ala Glx Thr 

20 25 

(453) INFORMATION FOR SEQ ID NO: 453 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 453: 
Glu Gin Leu Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Val 

1 _ . 5 10 15 



Glu Gly Ser Val Glu Thr 

20 

(454) INFORMATION FOR SEQ ID NO: 454 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 454: 

Glu Gin Val Gly Ala Phe Gin Pro Gly Arg Gly Asn Ser Gly Lys Ala 
1 5 10 15 



Ser Lys Gly Asp Ser Lys Arg Pro Asp Thr 

20 25 

(455) INFORMATION FOR SEQ ID NO: 455 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
( c ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 455: 

Glu Gin Val Gly Ala Phe Gin Pro Gly Lys Gly Asn ser Gly Lys Ala 
1 5 10 15 



Ser Lys Gly Asp Ser Lys Arg Pro Asp Thr 

20 25 
(456) INFORMATION FOR SEQ ID NO: 456 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 456: 

Glu Gin Val Gly Ala Phe Gin Pro Gly Lys Gly Asn Ser Gly Lys Ala 
1 5 10 15 



Ser Lys Gly Asp ser Asn Arg Pro Asp Thr 

20 25 

(457) INFORMATION FOR SEQ ID NO: 457 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 457: 
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10 



15 



20 



Gin Gin Val Gly Gly Val Gin Ala Gly Arg Ala Asn Pro Gly Lys Asp 
15 10 15 

Ser Arg Gly lie Ser Lys Arg Thr Glu Thr 

20 25 

(458) INFORMATION FOR SEQ ID NO: 458 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 458: 

Gin Gin Val Ala Glu Val Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
1 5 10 15 

Lys Gin Gly Glu Ser Thr Arg Ser Glu Thr 

20 25 

(459) INFORMATION FOR SEQ ID NO: 459 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 459: 

Gin Gin Val Ala Glu Val Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
l 5 10 15 

Lys Gin Gly Thr Ser Thr Arg Ser Glu Thr 

(460) INFORMATION FOR SEQ ID NO: 460 

(i) SEQUENCE CHARACTERISTICS: 
45 (A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



25 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 460: 



55 
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10 



15 



20 



25 



30 



35 



40 



45 



Gin Gin Val Ala Glu Val Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
15 10 15 

Lys Gin Gly Thr Ser Ala Arg Ser Glu Thr 

20 25 

(461) INFORMATION FOR SEQ ID NO:461 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE : amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 461: 

Gin Gin Val Ala Glu Val Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
15 10 15 



Lys Gin Gly Thr Ser lie Arg Ser Asp Thr 

20 25 

(462) INFORMATION FOR SEQ ID NO: 462 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 462: 

Gin Gin Val Ala Glu Val Lys Pro Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 

Lys Gin Gly Thr Ser lie Arg Ser Asp Thr 

20 25 

(463) INFORMATION FOR SEQ ID NO: 463 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

50 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:463: 

Gin Gin Val Ala Glu Val Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
15 10 15 

55 
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Asn Gin Gly Thr Ser Thr Arg Ser Asp Thr 

20 25 

(464) INFORMATION FOR SEQ ID NO: 464 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 464: 

Gin Gin Val Gly Glu Val Lys Pro Gly Arg Gly Thr Pro Gly Gin Gin 
15 10 15 

Lys Gin Asp Thr Ser Thr Arg Ser Asp Thr 

20 25 

(465) INFORMATION FOR SEQ ID NO: 465 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 465: 

Gin Gin Val Ala Glu Val Lys Pro Gly Arg Gly Thr Pro Gly His Pro 
15 10 15 

Arg Gin Gly Ala Ser Phe Arg Ser Asp Ser 

20 25 

(466) INFORMATION FOR SEQ ID NO: 466 

41) .SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
( c ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 466: 

Gin Gin Val Ser Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
15 10 15 

Gly Thr Gly Thr Ser Val Lys Ala Glu Thr 

20 2 5 



190 



EP 0 592 1 06 A1 



(467) INFORMATION FOR SEQ ID NO: 467 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:467: 

Glu Gin Val Ala Glu Val Lys Pro Gly Lys Gly Ser Pro Gly Lys Pro 
15 10 15 

Ser Gin Gly Lys Ser lie Lys Ala Ser Thr 

20 25 

(468) INFORMATION FOR SEQ ID NO: 468 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4 68: 

Glu Gin Val Ala Glu Val Lys Pro Gly Arg Gly Ser Pro Gly Lys Pro 
15 10 15 

Ser Gin Gly Lys Ser lie Lys Ala Ser Thr 

20 25 

(469) INFORMATION FOR SEQ ID NO: 469 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 4 69: 

Gin Gin Val Ala Glu Val Lys Pro Gly Arg Gly Asp Pro Gly Arg Pro 
15 10 15 

Arg Gin Ala Ser Ser Thr lie Ser Ala Thr 

20 25 

(470) INFORMATION FOR SEQ ID NO: 47 0 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 470: 

Glu Gin Val Ala Glu Val Pro Gin Gly Lys Gly Arg Pro Gly Lys Ser 
15 10 15 

Leu Gin Gly Lys Ser Leu Lys Ala Ser Thr 

20 25 

(471) INFORMATION FOR SEQ ID NO: 471 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 471: 

Gin Gin Met Ala Glu Val Lys Pro Gly Arg Gly Thr Pro Gly Lys Pro 
15 10 15 

Gly Val Val Pro Ser Phe Phe Ser Glu Thr 

20 25 

(472) INFORMATION FOR SEQ ID NO: 472 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) JKOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 472: 

Gin Gin Val Ala Glu val Lys Pro Gly Arg Gly Thr Pro Gly Arg Tyr 

X 5 10 15 

lie Trp Glu Pro Ser Phe Phe Asn Glu Gly 

20 25 

(473) INFORMATION FOR SEQ ID NO: 473 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
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(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE; peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 473: 

Gin Gin Gin Ala Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Lys Pro 
15 10 15 



Ser Lys Ser Thr Ser Lys Thr Ala Ala Thr 

20 25 

(474) INFORMATION FOR SEQ ID NO:474 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 474: 

Gin Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Lys Pro 
15 10 15 



Ser Lys Ser Thr Ser Lys Thr Ala Ala Thr 

20 25 

(475) INFORMATION FOR SEQ ID NO: 475 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) .SEQUENCE DESCRIPTION: SEQ ID NO:475: 

Gin Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Lys Pro 
1 5 10 15 



Ser Lys Ser Thr Ser Asn Thr Ala Ala Thr 

20 25 

(476) INFORMATION FOR SEQ ID NO: 476 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 476: 

Gin Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Ala Gly Lys Pro 
15 10 15 



Ser Lys Ser Thr Ser Lys Thr Ala Ala Thr 

20 25 

(477) INFORMATION FOR SEQ ID NO: 477 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 477: 

Arg Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Pro Pro Gly Lys Pro 
15 10 15 



Ser Arg Gly Thr Ser Arg Ser Ala Ala Thr 

20 25 

(478) INFORMATION FOR SEQ ID NO:478 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 478: 

Gin Gin Gin Ala Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Arg Thr 
1 _ _ 5 10 15 



Ser Lys Ser Thr Ser Lys Thr Ala Ala Thr 

20 25 

(479) INFORMATION FOR SEQ ID NO: 479 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 479: 

Gin Gin Glu Pro Gly Leu Arg Pro Ser Ser Gly Thr Pro Gly Arg Thr 
1 5 10 15 



Pro Arg Ser Thr Ser Lys Thr Ala Ala Thr 

20 25 

(480) INFORMATION FOR SEQ ID NO: 480 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 480: 

Xaa Gin Glu Pro Gly Leu Arg Pro Ser Ser Gly Ser Pro Gly Arg Thr 
15 10 15 



Pro Arg Ser Thr Ser Lys Thr Ala Ala Thr 

20 25 

(481) INFORMATION FOR SEQ ID NO: 481 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY; linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 481: 

Gin Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro ser Arg Val 
15 10 15 



Ser Lys ser Thr ser Lys Thr Pro Glu Thr 

20 25 

(482) INFORMATION FOR SEQ ID NO: 482 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 482: 
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Gin His Gin Ala Gly Leu Lys Arg Ser Ser Gly Pro Pro Gly Lys Pro 
15 10 15 

Ser Thr Ser Thr Ser Lys Thr Ala Ala Thr 

20 25 

(483) INFORMATION FOR SEQ ID NO: 483 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

( C ) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 483: 

Glx Gin Glu Ser Gly Leu Lys Pro Thr Ser Gly Ser Pro Gly Lys Pro 
1 5 10 15 

Ser Lys Ser Arg Ser Lys Ala Ala Asp Ala 

20 25 

(484) INFORMATION FOR SEQ ID NO: 484 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:484: 

Gin Thr Lys Pro Thr Leu Lys Pro Thr Thr Gly Ser Pro Gly Arg Pro 
1*5 10 15 

Ser Lys Ser Thr Ser Lys Asp Pro Val Thr 

20 25 

(485) INFORMATION FOR SEQ ID NO : 485 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

( C ) TOPOLOGY : 1 i near 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 485: 
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10 



15 



20 



25 



35 



Gin Thr Lys Pro Thr Leu Lys Pro Thr Thr Gly Ser Pro Gly Lys Pro 
15 10 15 

Ser Arg Ser Thr Ser Arg Asp Pro Val Ser 

20 25 

(486) INFORMATION FOR SEQ ID NO: 486 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 486: 

Glu Thr Arg Pro Ala Leu Lys Pro Thr Thr Gly Ser Pro Gly Lys Thr 
15 10 15 

Ser Lys Thr Thr Ser Lys Asp Pro Val Thr 

20 25 

(487) INFORMATION FOR SEQ ID NO: 487 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
30 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 487: 



Gin Asn Arg Pro Ala Leu Lys Ala Thr Thr Gly Ser Pro Gly Lys Thr 
15 10 15 



Ser Glu Thr Thr Ser Lys Asp Pro Ala Thr 

40 20 25 

(488) INFORMATION FOR SEQ ID NO: 488 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
45 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

so (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 488: 

Gin Thr Thr Pro Ala Leu Lys Pro Lys Thr Gly Ser Pro Gly Lys Thr 
15 10 15 

55 
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Ser Arg Thr Asp Ser Lys Asn Pro Val Thr 

20 25 

(489) INFORMATION FOR SEQ ID NO: 489 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acidg 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 489: 

Gin Thr Arg Pro Ala Leu Arg Pro Thr Thr Gly Ser Pro Gly Glu Ala 
1*5 10 15 

Ser Glu Thr Thr Ser Lys Gly Pro Gly Thr 

20 25 

(490) INFORMATION FOR SEQ ID NO: 490 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:490: 

Gin Thr Arg Pro Ala Leu Lys Pro Thr Thr Gly Ser Pro Gly Lys Thr 
15 10 15 

Ser Glu Thr Thr ser Arg Asp Thr Ala Tyr 

20 25 

(491) INFORMATION FOR SEQ ID NO: 491 

-( i ) ~ SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 491: 

Leu Glu Gly Val Gin Leu Trp Gly Gly Arg Gly lie Ser Arg Lys Tyr 
15 10 15 

Ala Lys Gly Asn Gly Lys Arg Glu Asp Ser 

20 25 
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(492) INFORMATION FOR SEQ ID NO: 492 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 492 

Tyr Asn Asn Pro Gly Asn Gly Tyr He Ala 
15 10 

(493) INFORMATION FOR SEQ ID NO: 493 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 493 

Tyr He Asn Pro Gly Lys Gly Tyr Leu Ser 
15 10 

(494) INFORMATION FOR SEQ ID NO: 494 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 494 

Arg Ala Ser Gin Glu He Ser Gly Tyr Leu Ser 
15 10 

(495) INFORMATION FOR SEQ ID NO: 495 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 495 

Arg Ala Ser Gly Asn He His Asn Tyr Leu Ala 
15 10 
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(496) INFORMATION FOR SEQ ID NO: 49 6 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 496: 

Arg Ala Ser Gin Asp lie Asn Asn Phe Leu Asn 
15 10 

(497) INFORMATION FOR SEQ ID NO: 497 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 497 

Arg Ala Ser Gin Ser lie Gly Asn Asn Leu His 
15 10 

(498) INFORMATION FOR SEQ ID NO: 498 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 498 

Ala Ala Ser Thr Leu Asp Ser 

1 5 

(499) INFORMATION FOR SEQ ID NO: 499 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 499 
Tyr Thr Thr Thr Leu Ala Asp 
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(500) INFORMATION FOR SEQ ID NO: 500 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 500 : 

Phe Thr Ser Arg Ser Gin Ser 
1 5 

(501) INFORMATION FOR SEQ ID NO: 501 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 501 

Lys Ala Ser Ser Leu Glu Ser 
1 5 

(502) INFORMATION FOR SEQ ID NO: 502 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

( C ) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:502 

Leu Gin Tyr Leu Ser Tyr Pro Leu Thr 
1 5 

(503) INFORMATION FOR SEQ ID NO: 503 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

( C ) TOPOLOGY : 1 inear 

(ii). MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 503 

Gin His Phe Trp Ser Thr Pro Arg Thr 
1 5 
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(504) INFORMATION FOR SEQ ID NO: 504 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 504: 

Gin Gin Gly Asn Ala Leu Pro Arg Thr 

1 5 

(505) INFORMATION FOR SEQ ID NO: 505 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 505: 

Gin Gin Tyr Asn Ser Tyr Ser 
1 5 

(506) INFORMATION FOR SEQ ID NO: 506 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 506: 

Thr Phe Gly lie Thr 

1 5 

(507) INFORMATION FOR SEQ ID NO: 507 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 507: 

Gly Tyr Gly Val Asn 

1 5 
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(508) INFORMATION FOR SEQ ID NO: 508 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 508: 

Ser Asn Gly lie Asn 
1 5 

(509) INFORMATION FOR SEQ ID NO: 509 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 509: 

Asp Tyr Ala Met His 
1 5 

(510) INFORMATION FOR SEQ ID NO: 510 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 510: 

Glu llm Phe Pro Gly Asn Ser Lys Thr Tyr 
15 10 

(511) INFORMATION FOR SEQ ID NO: 511 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 511: 

Met lie Trp Gly Asp Gly Asn Thr Asp 
1 5 
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(512) INFORMATION FOR SEQ ID NO: 512 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5 12 

Tyr Asn Asn Pro Gly Asn Gly Tyr lie Ala 
15 10 

(513) INFORMATION FOR SEQ ID NO: 513 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 513 

lie Ser Trp Asp Ser Ser Ser lie Gly 
1 5 

(514) INFORMATION FOR SEQ ID NO: 514 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 514 

Arg Glu lie Arg Tyr 

1 5 

(515) INFORMATION FOR SEQ ID NO: 515 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 8 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 515 

Glu Arg Asp Tyr Arg Leu Asp Tyr 
1 5 
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(516) INFORMATION FOR SEQ ID NO: 516 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 516: 

Ser Glu Tyr Tyr Gly Gly Ser Tyr Lys Phe Asp Tyr 
15 10 

(517) INFORMATION FOR SEQ ID NO: 517 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 517: 

Gly Arg Asp Tyr Tyr Asp Ser Gly Gly Tyr Phe Thr Val Ala Phe Asp 
15 10 15 



He 



(518) INFORMATION FOR SEQ ID NO: 518 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

C2?i) _ SEQUENCE DESCRIPTION: SEQ ID NO:518: 

Arg Ala Ser Gin Ser He Ser Arg Trp Leu Ala 
15 10 

(519) INFORMATION FOR SEQ ID NO: 519 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 519: 
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Glu Ala Ser Asn Asp Leu Ala 
1 5 

(520) INFORMATION FOR SEQ ID NO: 520 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 520: 

Asp Phe Tyr Met Glu 
1 5 

(521) INFORMATION FOR SEQ ID NO: 521 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 521: 

lie lie Trp Asp Asp Gly Ser Asp Gin 
1 5 

(522) INFORMATION FOR SEQ ID NO: 522 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 522 : 

Gin Ala" Ser Gin Ser lie lie Lys Tyr Leu Asn 
15 10 



Claims 

1. A method for determining how to humanize a rodent antibody or fragment thereof by resurfacing, said 
method comprising: 

(a) determining the conformational structure of the variable region of said rodent antibody or fragment 
thereof by constructing a three-dimensional model of said rodent antibody variable region; 

(b) generating sequence alignments from relative accessibility distributions from x-ray crystal lographic 
structures of a sufficient number of rodent antibody variable region heavy and light chains to give a set 
of heavy and light chain framework positions wherein said set is identical in 98% of said sufficient num- 
ber of rodent antibody heavy and light chains; 
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(c) defining for said rodent antibody or fragment thereof to be humanized a set of heavy and light chain 
surface exposed amino acid residues using said set of framework positions generated in said step (b); 

(d) identifying from human antibody amino acid sequences a set of heavy and light chain surface ex- 
posed amino acid residues that is most closely identical to said set of surface exposed amino acid re- 
sidues defined in said step (c), wherein said heavy and light chain from said human antibody are or 
are not naturally paired; 

(e) substituting, in the amino acid sequence of said rodent antibody or fragment thereof to be humanized 
said set of heavy and light chain surface exposed amino acid residues defined in said step (c) with 
said set of heavy and light chain surface exposed amino acid residues identified in said step (d); 

(f) constructing a three-dimensional model of said variable region of said rodent antibody or fragment 
thereof resulting from the substituting specified in said step (e); 

(g) identifying, by comparing said three-dimensional models constructed in said steps (a) and (0, any 
amino acid residues from said set identified in said step (d), that are within 5 Angstroms of any atom 
of any residue of the complementarity determining regions of said rodent antibody or fragment thereof 
to be humanized; and 

(h) changing any residues identified in said step (g) from the human to the original rodent amino acid 
residue to thereby define a rodent antibody humanizing set of surface exposed amino acid residues; 
with the proviso that said step (a) need not be conducted first, but must be conducted prior to said step 

(9). 

The method of claim 1, wherein said rodent antibody is an antibody fragment. 

The method of claim 2, wherein said rodent antibody fragment is a single chain antibody, a F v fragment, 
a Fab fragment, a Fab 2 fragment or a Fab' fragment. 

The method of claim 1 or 2, wherein said step (d) identifies a set of naturally paired heavy and light chain 
surface exposed amino acid residues that is most closely identical to said set of surface exposed amino 
acid residues defined in said step (c). 

The method of claim 1 or 2, wherein said surface exposed amino acid residues are those residues whose 
solvent accessibility is above 30%. 

The method of claim 1 or 2, wherein the rodent antibody or fragment thereof to be humanized is a murine 
antibody. 

The method of claim 6, wherein said set of framework positions of surface exposed amino acid residues 
is defined by the set shown in Table 1 and the alignments set forth in Figures 3Aand 3B. 



Light Chain 


Position 


Human 


Mouse 


1 


D51 E34A5S5 


D 76 Q 9 E 6 


3 


V 38 Q 24 S 24 Y 6 


V 63 Q 22 L 5 


5 


T61 L37 


T87 


9 


P26S26G17A14L7 


S 36 A29 L17 P5 


15 


P62V25L12 


L 47 P 30 V 8 A 7 


18 


R57S 18T13P6 


R38K22S13Q12T9 


46 


P94 


P82S9 


47 


G89 


G71 D 18 


51 


K 43 R 31 


K70Q 13R8T5 


63 


G91 


G98 
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5 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



66 


D 43 S 25 A 9 


D 38 A 26 S 26 


7*3 




S 90 I 5 


7fi 


D4^T18S16E15 


D67S15A5K5 


86 


P44A27S 17T8 


A5U r li 1 o t f U b 


87 


E 71 D 11 G 7 


E91 D6 


111 


K 74 R 12 N 6 


K93 


115 


K54 L40 


K87 L5 


116 


R 60 G 33 S 5 


R89G 9 


117 


Q 50 T 37 E 6 P 6 


A74Q14P5R5 


Heavy Chain 


Position 


Human 


Mouse 


118 


E 47 Q 46 


E 59Q29 D 10 


120 


Q83T7 


Q 68 K 26 


122 


V59 L15Q 13 


Q 57 V 27 L 5 K 5 


126 


G54A23P18 


G36P30A29 


127 


G53E22A14D7 


E 45 G 43 S 6 


128 


L61 V31 F7 


L96 


130 


K 46 Q 41 E 5 


K52Q27R17 


131 


P95 


P91 A 5 


132 


G74S 16 T 7 


G82S17 


136 


R53K23S17T7 


K66S17R13 


143 


G96 


G98 


145 


T46S32N9I7 


T63S19N7A5D5 


160 


P 84 S 10 


P89H7 


161 


G93 


G 71 E 24 


162 


K76Q 10 R 8 


K 50 Q 30 N 10 H 5 


183 


D26P25A17Q10T7 


E31 P22D17A12Q11 


184 


S 70 K 9 P 8 


K 42 S 37 T 6 


186 


K 53 Q 22 R 7 N 5 


K83Q7 


187 


G 66 S 21 T 5 


G62S18D10 


195 


T30D26N19K7 


T 36 K 30 N 26 D 6 


196 


S91 


S76 A16 


197 


K 65 I 8 T 8 R 5 


S46K34Q11 
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208 


R46T18K17D6 


S 67 A 14 T 11 


209 


A SOP 21 S 13 T 8 


E88D7 


210 


E46 A 18 D 13 S 9Z8 V5 


T 53 S 43 


212 


T91 




Table 1 



The method of claim 1 or 2, wherein the rodent antibody or fragment thereof to be humanized is murine 
antibody anti-N901. 

The method of claim 8, wherein said set of framework positions of surface exposed amino acid residues 
is defined by the set shown in Table 1 and the alignments set forth in Figures 3A and 3B. 



Light Chain 


Position 


Human 


Mouse 


1 


D51 E34 A5S5 


D 76 Q 9 E 6 


3 


V 38 Q 24 S 24 Y 6 


V 63 Q 22 L 5 


5 


T61 L37 


T87 


9 


P26S26G17A14L7 


S36A29L17P5 


15 


P62 V25L12 


L47 P 30 V8 A 7 


18 


R57S 18T13P6 


R38K22S 13Q 12T9 


46 


P 94 


P82 S 9 


47 


G89 


G71 D 18 


51 


K43R31 


K70Q13R8T5 


63 


G91 


G98 


66 


D 43 S 25 A 9 


D38 A26S26 


73 


S96 


S90I5 


76 


D43T18S 16E 15 


D67S 15 A5K5 


86 


P44A27S 17T8 


A50P11T8E7Q6 


87 


E71 D 11 G7 


E91 D6 


111 


K74R12N6 


K93 


115 


K54 L40 


K87 L5 


116 


R 60 G 33 S 5 


R89G9 


117 


Q 50 T 37 E 6 P 6 


A74Q14P5R5 


Heavy Chain 


Position 


Human 


Mouse 


118 


E 47 Q 46 


E59Q29D10 
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120 


Q83T7 


Q 68 K 26 




122 


V59L15Q 13 


Q57V27L5K5 


5 


126 


G 54 A 23 P 18 


G36P30A29 




127 


G53E22A14D7 


E 45 G 43 S 6 




128 


L61 V31 F7 


L96 


10 


130 


K 46 Q 41 E 5 


K52Q27R17 




131 


P95 

« 


P91 A 5 




132 


G74S 16 T 7 


G82S 17 


15 


136 


R53K23S17T7 


K66S17R13 




143 


G96 


G98 




145 


T46S32N9I7 


T63S 19 N 7 A 5 D 5 


20 


160 


P84S 10 


P89 H7 




161 


G93 


G 71 E 24 


25 


162 


K76Q 10 R8 


K50Q30N 10 H 5 




183 


D26P25A17Q10T7 


E31 P22D 17A12Q 11 




184 


S 70 K 9 P 8 


K 42 S 37 T 6 




186 


K 53 Q 22 R 7 N 5 


K83Q7 




187 


G 66 S 21 T 5 


G62S18D10 




195 


T30D26N 19 K 7 


T 36 K 30 N 26 D 6 


35 


196 


S91 


S76A16 




197 


K 65 I 8 T 8 R 5 


S46K34Q 11 




208 


R46T18K17D6 


S 67 A 14 T 11 


40 


209 


A SOP 21 S 13 T 8 


E88 D7 




210 


E46A18D13S9Z8V5 


T 53 S 43 




212 


T91 




45 


Table 1 



10. A method for producing a humanized rodent antibody or fragment thereof from a rodent antibody or frag- 
50 ment thereof by resurfacing, said method comprising. 

(I) carrying out the method of claim 1; and 

(II) modifying the rodent antibody or fragment thereof by replacing the set of rodent antibody surface 
exposed amino acid residues with the rodent antibody humanizing set of surface exposed amino acid 
residues defined in said step (h). 

55 

11. The method of claim 10, wherein said rodent antibody is an antibody fragment. 

12. The method of claim 11 , wherein said rodent antibody fragment is a single chain antibody, a F v fragment, 
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a Fab fragment, a Fab 2 fragment or a Fab' fragment. 

13. The method of claim 10 or 11. wherein said step (d) identifies a set of naturally paired heavy and light 
chain surface exposed amino acid residues that is most closely identical to said set of surface exposed 
amino acid residues defined in said step (c). 

14. The method of claim 10 or 11, wherein said surface exposed amino acid residues are those residues 
whose solvent accessibility is above 30%. 

15. The method of claim 10 or 11, wherein the rodent antibody or fragment thereof to be humanized is a murine 
antibody. 

16. The method of claim 15, wherein said set of framework positions of surface exposed amino acid residues 
is defined by the set shown in Table 1 and the alignments set forth in Figures 3A and 3B. 



15 


Light Chain 




Position | 


Human 


Mouse 




1 


D51E34A5S5 


D 76 Q 9 E 6 


20 


3 


V 38 Q 24 S 24 Y 6 


V 63 Q 22 L 5 




5 


T61 L37 


T87 




9 


P26S26G 17 A14L7 


S36A29L17P5 


25 


15 


P62 V25 L12 


L47 P 30 V8A7 




18 


R57S 18T13P6 


R38K22S13Q12T9 




46 


P94 


P82S9 


30 


47 


G89 


G71 D 18 




51 


K 43 R 31 


K70Q13R8T5 




63 


G91 


G98 


35 


66 


D43S25A9 


D38 A26S26 




73 


S 96 


S 90 I 5 




76 


D43T 18S 16E 15 


D67S15A5K5 


40 


86 


P44 A27S 17 T 8 


A50P11T8E7Q6 




87 


E71 D 11 G7 


E91 D6 




111 


K 74 R 12 N 6 


K93 


45 


115 


K 54 L 40 


K87 L5 




116 


R 60 G 33 S 5 


R89G9 




117 


Q 50 T 37 E 6 P 6 


A74Q14P5R5 


50 


Heavy Chain 




Position 


Human 


Mouse 




118 


E 47 Q 46 


E59Q29D10 


55 


120 


Q83T7 


Q 68 K 26 




122 


V59 L 15 Q 13 


Q 57 V 27 L 5 K 5 
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126 


G54A23P18 


G36P30A29 




127 


G53E22A14D7 


E 45 G 43 S 6 


5 


128 


L61 V31 F7 


L96 




130 


K 46 Q 41 E 5 


K52Q27R17 




131 


P95 


P91 A5 


10 


132 


G74S 16 T 7 


G82S 17 




136 


R53K23S17T7 


K66S17R13 




143 


G96 


G98 


15 


145 


T 46 S 32 N 9 I 7 


T63S19N7A5D5 




160 


P84S 10 


P89H7 




161 


G93 


G 71 E 24 


20 


162 


K76Q 10 R 8 


K50Q30N 10 H 5 




183 


D26P25A17Q10T7 


E31 P22D 17A12Q 11 


25 


184 


S 70 K 9 P 8 


K 42 S 37 T 6 




186 


K 53 Q 22 R 7 N 5 


K83Q7 




187 


G 66 S 21 T 5 


G62S18D10 


30 


195 


T30D26N 19 K 7 


T 36 K 30 N 26 D 6 




196 


S 91 


S76A16 




197 


K 65 I 8 T 8 R 5 


S46 K34Q 11 


35 


208 


R46T18K17D6 


S 67 A 14 T 11 




209 


A50P21 S 13T8 


E 88 D 7 




210 


E46A18D13S9Z8V5 


T 53 S 43 


40 


212 


T91 






Table 1 



17. The method of claim 10 or 11, wherein the rodent antibody or fragment thereof to be humanized is murine 
antibody anti-N901. 

18. The method of claim 17, wherein said set of framework positions of surface exposed amino acid residues 
is defined by the set shown in Table 1 and the alignments set forth in Figures 3Aand 3B. 



55 



Light Chain 


Position 


Human 


Mouse 


1 


D51E34A5S5 




D 76 Q 9 E 6 


3 


V 38 Q 24 S 24 Y 6 




V63 Q22 L5 
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T 61 L ^7 


T 87 
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P 26 S 26 G 17 A 14 L 7 


S36A29L17P5 




P 69 V 9*5 I 12 
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1ft 
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K87 L5 
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R 60 G 33 S 5 


R89G9 


117 


Q 50 T 37 E 6 P 6 


A74Q14P5R5 


Heavy Chain 


Position 


Human 


Mouse 


118 


E 47 Q 46 


E59Q29D10 


120 


Q83T7 


Q 68 K 26 


122 


V59L15Q 13 


Q57 V27 L5K5 


126 


G54A23P18 


G36P30A29 


127 


G53E22A14D7 


E 45 G 43 S 6 


128 


L61 V31 F7 


L96 


130 


K46Q41 E5 


K52Q27R17 


131 


P95 


P91 A5 


132 


G74S 16 T 7 


G82S17 


136 


R53K23S17T7 


K66 S 17 R 13 


143 


G96 


G98 


145 


T 46 S 32 N 9 I 7 


T63S19N7A5D5 


160 


P 84 S 10 


P 89 H 7 


161 


G93 


G 71 E 24 
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162 


K76Q 10 R 8 


K50Q30N10H5 




183 


D26P25A17Q10T7 


E31 P22D17A12Q11 


5 


184 


S 70 K 9 P 8 


K 42 S 37 T 6 




186 


K 53 Q 22 R 7 N 5 


K83Q7 




187 


G 66 S 21 T 5 


G62S18D10 


10 


195 


T30D26N 19 K 7 


T 36 K 30 N 26 D 6 




196 


S91 


S76A16 




197 


K 65 I 8 T 8 R 5 


S46K34Q11 


15 


208 


R46T18K17D6 


S 67 A 14 T 11 




209 


A50P21 S 13T8 


E88D7 




210 


E46A18D13S9Z8V5 


T 53 S 43 


20 


212 


T91 
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Loop to be modelled 





Attempt to build loop by 
finding canonical forms 


No canonical form ! 




i 



CDR length 
N = 5 or less 



CDR length 
N = 5, 6 or 7 



CDR length 
N = 8 or more 



Search database for 
backbone conformations 



1) Overlap loops onto framework 

2) Correct sequences 

3) Add explicit hydrogens 

4) Correct atom order 



Construct backbone 

by conformational search 



Delete mid section of each 
loop and construct with 
conformational generator 



Construct sidechains with 
conformational generator 



Calculate energy of each conformation 
using the EUREKA forcefield 



Select from the five lowest energies 
by FILTER algorithm 



FIG. I 



MODEL LOOP 
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Rodent Fy Human Fy 




Rodent Fy with 
human surface 



Rodent Fy with human 

surface and retained CDR 
supporting residues 



FIG. 2 
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